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OBIIAA XAPAKTEPUCTHUKA PABOTDBI

AKTYyaJlbHOCTh TeMbl JUcCCepTANMU. B CBS3M C MOBCEMECTHBIM POCTOM
OHKOJIOTHYECKON 3a00JIeBa€MOCTH, B MHpE YICNISIOT NPUCTaIbHOE BHHMMAaHUE
coznannio d¢dexTuBHBIX U Oe3omacHbIX [10 nekapcTBeHHBIX cpencTB. OOOCTpEHHBIN
MHTEpEC K JaHHOW mnpobieMe OObsCHIETCS paciiupeHueM cdepbl MOOO0YHBIX
JIEUCTBUN W3BECTHBIX mpemnaparoB. Hampumep, Oonbmas yacts [1O mnpenapatos
IPOSBIISIIOT T€MaTOTOKCHYHOCTb, HMMYHOTOKCHYHOCTH M  HEHPOTOKCHYHOCT,
BBI3BIBAIOT U3MEHEHUS B SHJOKPUHHOU CUCTEME H T.[.

CoBpemeHHasi MeAMIIMHA HapsAAy C JOCTHKEHUSIMU HayYHO-TEXHHYECKOIrO
nporpecca 3auMHTepecoBaHa B co3naHuu  HOBbIX IO  cpenctB  Onu3kux K
€CTECTBEHHbIM MeETabONIUTaM OpraHuM3Ma, MOCKOJIbKY OHM O0JIaJaloT Xopoluen
PacTBOPUMOCTBIO, MaJOM TOKCHYHOCTBIO, HM30MparenbHOCThIO JeicTBHs. Cpeau
nepcnekTuBHbIX [1O mpenapaToB 3HAUYMMOE MECTO 3aHUMAIOT LIMTOCTATUYECKUE
cpenctsa npousBogubie HMM: N-Hutpo3o-N-MeTunmoueBrna; apaOUHONMPaHO3UII-
N-meTmii-N-HUTpO30MOUYEBUHA; STHIIHUTPO30MOUYEBUHA; KAPMYCTHUH, JIOMYCTHH U JIp.
[IpenapaTtbl JaHHOIO THMA SIBJIAIOTCS ATKWIMPYIOIIMMHU areHTaMu MW 00JaJaroT
mupokuM crektpom [1O nelicTBus, yacTh mpenapaToB BXOJAT B NpU3HAHHBIE
MEXIYHAPOJIHbIE CXEMBI XT. [IpousBogHbIE HMM SIBIISIFOTCS
BBICOKOI((EKTHUBHBIMH JICUCOHBIMU TIpenaparaMu W coBpemeHHas XT psga
OIlyXOJiel HeMbICIIMMa 0€3 UX MCIOJb30BaHUs (HapUMep, JOMYCTHHA U KapMyCTHHA
npu Jumpomax u  wmuenomax). Ho  jmocTtaToyHO  BBICOKas  TOKCUYHOCTD
HUTPO30MOYEBUHBI OrPAaHUYMBACT CIEKTP TMOKa3aHUM M 00JIaCTh HCIOJIb30BAHUS
TaKMX MpenaparoB. B cBsA3M ¢ 3TUMH 00CTOATENHCTBAMU MTOUCK HOBBIX CYOCTaHIIHI ¢
notreHuanoM [IOA u ¢ npuemnemMblM YpOBHEM TOKCUYHOCTU B XUMUYECKOM T'pYIIIE
npous3BoaHbIX HMM siBnisiercss akTyaiabHBIM, U WHTEHCHUBHO BEIETCS B IMOCJIEIHUE
rofsl u B Mupe, u B Poccun, u B Keipreizcrane [Kamaruaze 3.I'. u ap., 2015; Tarhini
A.A. et al, 2014; Kyi C. et al., 2014]. Ilpeanonaraercsi, 9T0 BBEJCHUE YTIICBOIHBIX
OCTAaTKOB B CTPYKTYpPY OMOJIOTMYECKH aKTUBHBIX COEIMHEHHN MPHUBOJIUT K PE3KOMY
CHIDKEHUI0O  UX  TOKCHMYHOCTH, YTO  TO3BOJISIET  HUCIOJIb30BaTh  METO]
TVIMKO3WJIUPOBAHMSI COEIMHEHUM KaK OJMH W3 BO3MOXHBIX IIyT€H MOTy4YEeHHs
MaJOTOKCHYHBIX JIEKAPCTBEHHBIX CpeacTB. Ha ocHOBaHMM 3TOH TUIIOTE3BI B
WNucturyre xumuu u purorexHonoruit Harmonansnoit Akagemun Hayk Kbipreizckoi
PecniyObnuku B TeueHue psja JIeT TNPOBOAWICS HANPABICHHBIA CHUHTE3 TPYIIIBI
npousBoaHblx HMM u B pesynbrare 3TuX paboT Obula MoiydeHa CyOCTaHIUs
TIIMKO3WI-HATPO3oMeTHIIMOYeBrHA- 1 (rmuko3mwi-HMM-1).

CBsi3b TeMBbI [MCCEPTAIMM ¢ KPYNHLIMH HAYYHBIMH MPOrPaMMaMH,
OCHOBHBIMH  HAYYHO-HCCJIEI0BATEIbCKMMHM  padoTamMu,  NPOBOAMMBIMHU
HAYYHBIMH YupeskaeHusimu. /[uccepranriontas pabota BbIIIOJIHEHA B COOTBETCTBUU
C IUIAHOM HAY4YHBIX HMCCJENOBaHUMU, MPOBOAMMBIX KBIPrbI3cKOM TOCynapCTBEHHOU



MenuuuHckon akamemuet uMm. M.K. AxynbOaesa u XD HAH, MuHnucrepcra
obopazoBanus u Hayku KP (rocpeructpammonnsiii Ne 0005351), B pamkax Tembl
«Pa3paboTka HOBOrO NMPOTHUBOOITYXOJEBOr0 JIEKAPCTBEHHOT'O Mpernapara TIMKO3UII-
HUATPO30METWIMOYEBHUHA- | ».

Henabr HaACTOSIIETr0 HCCIEAOBAHUS  SABISIETCS HaydHOoe OOOCHOBaHHUE
pa3paboTku HOBOM 1uTocTarndeckoi [10 cyOcTanmy co CHIYKEHHBIM MOTEHIIUATIOM
TOKCUYHOCTH B rpynne mnpou3BogHbix HMM wu noknmHumyeckoe wuccliienoBaHue
(apMakoIOruu ¥ TOKCUKOJIOTMU OPUTMHAIBHOW cyOcTaHmuu riauko3ni-HMM-1.

JlocTrkeHre MoCTaBIeHHOM 11eTu 00YCIOBUIIO MOCTAHOBKY CIEAYIOIIUX 3a1a4
HCCJICIOBAHUA:

1. u3yunTh GU3NKO-XUMUYECKHE CBOMCTBA CYOCTaHINU TIuKo3mwi-HMM-1,

2. WCCJENOBATh OCTPYIO U XPOHUYECKYIO TOKCHYHOCTH TNIHKO3WT-HMM-1,

3. BbIABUTH cnenduyeckyto [IOA cyOcranuuu ramuko3mi-HMM-1,;

4. uccnenoBaTh HecnenupUuecKre BUAbI TOKCUYHOCTH MHKO3WiI-HMM-1 (MecTHo-
pasapaxaronee NEUCTBUE, aJUIEprOr€HHOCTb, MMMYHOTOKCUYHOCTb,
KYMYJISITUBHBIE, KaHLEPOr €HHbIE, MyTareHHBIE, AMOPHOTOKCUYECKHUE,
TepaToreHHbIE CBOMCTBA);

5. M3y4yuTh (papMakOKMHETHUECKHE TapamMeTpbl ruko3mi-HMM-1;

6. ompenenuTh MEPCIEKTUBHOCTH pa3paboTku HOBoro IO mpemapata Ha OCHOBE
cyocraniuu rimko3wi-HMM-1.

Hay4Hasi HOBH3HA OJIyYEeHHBIX Pe3yJIbTATOB
* BrepBble u3ydeHbl GU3NKO-XUMUYECKHE CBOMCTBA cyOcTannu Tauko3mi-HMM-

1, ycTaHOBJIEHBI TApAMETPHI ClIEHU(PUUECKON U HecTIeIn(PUUECKON TOKCUYHOCTH,
ucclenoBana papMakOKHHETHKA.

* Bnepsble cpenu npousBogHbix HMM Haiinena cyOcTaHIusi ¢ MUHUMAaJIbHBIM
YPOBHEM TOKCHYHOCTH.

* Bnepssie ycraHoBieHo 110 peiictBue rmukozun-HMM-1.

* BrepBble OpUTHMHAJIbHAs CyOCTaHUUs U3 TIpynmnsl  npou3BogHeix HMM
IPENJIOKEHA B KAYECTBE OCHOBBI JUIs1 co3anus HoBoro 110 npenapara.

* [lomyuen Ilarentr KP nHa wm3o0Operenme Ne 1129 ot 31.12.2008 r. «Cmocob
nedernst AOD» ¢ ucnoap3oBaHueM riauko3wa-HMM-1.

IIpakTHYecKkasi 3HAYUMOCTDH IOJYYECHHBIX Pe3yJbTATOB 3aKIIOYACTCS B
TOM, YTO PE3YJIbTaThl HCCIEAOBAHUS MOTYT OBITh UCTIOJIB30BaHbI B KAUYECTBE OCHOBBI
JUISl TIPOBENECHUS KIMHUYECKUX HCCIECAOBAHWM, W B IMOCIEAYIOIIEM IS CO3aHUSA
HoBoro IIO mpemapata m3 HMM ¢ HM3KOM TOKCHYHOCTBIO, PACIIHUPSIOMIETO
Bo3moxkHocth [10 XT.

IKOHOMHUYECKAS] 3HAYMMOCTb MOJYYEeHHBIX JAHHBIX ONPEIEIACTCS TEM, YTO
B KOHEYHOM HTOre€ pe3yJbTaThl MIPOBEIECHHON HaMU pabOThl, B AaJIbHEHIIEM CTaHYT
OCHOBAaHMEM JIJISl UCTIOJIb30BaHus ruko3mi-HMM-1 B kauecTBe apmManeBTUYECKOro
MPOJIYKTA.



OCHOBHBbIE M0JIOKEHUS TUCCEPTALUMN, BBIHOCUMbIE HA 3alIIUTY

1. IMonyuyena HoBas cyOcTtaHius W3 Mpou3BoaHbIx HMM - rimkozmi-HMM-1,
M3YYEH COCTaB, (PU3NKO-XMMUYECKHNE CBONCTBA CYOCTAHIIHH.

2. W3ydeHa ocTpasi M XpOHHYECKasi TOKCHYHOCTh TUKo3mwi-HMM-1,

Hoxazano Hanmuue cnerupuueckoit [IOA cybcraniuu rimvko3wi-HMM-1.

4. VccnenoBaHbl (apMaKoJOrH4YecKue CcBoWcTBa Triuko3wi-HMM-1  (mecTHo-
pasgpaxaromee, — auleproreHHOe,  UMMYHOTOKCHYECKHE,  KYMYJISITUBHBIE,
KaHIIEPOT€HHbIE, MyTareHHbIE, YMOPUOTOKCUYECKHUE U TEPATOTCHHBIE).

5. Omnpenenena ¢papMakOKMHETHKA CyOCTaHIIUM ruko3mwi-HMM-1,

6. O6ocHoBano coznanue [10 npenapara Ha ocHoBe rauko3wi-HMM-1.

w

JInuHblii BKJIAA comckaTesqsi. ABTOPOM IMPOBOJWIOCH HM3ydeHUE (PU3UKO-
XMMHUYECKUX, (hapMaKo-TOKCUKOIOTHIECKUX CBOICTB ruko3wi-HMM-1,
cneruduueckor I1OA, dpapMakokuHETHKH, criocoba JieyeHusi KUBOTHBIX ¢ AOD,
coop u oOpaboTka Marepuana, CUCTEMATH3alMs TOJIYyYEHHBIX pPe3yJbTaToOB, HX
aHanu3, 0000LIeHNE U UHTEPIIPETALIMS B paMKax 1IeJI1 UCCIIEI0BaHNUS.

AnpoGanus pe3yabTaTOB HcCJe0BaHUsA. B 1uccepranuym  OCHOBHBIE
MOJIOKEHUSI U pe3ysibTarhl padboThl Aonoxenbl: Ha Il cvezge PHO dapmakonoros
(MockBa, 2003); I cwesne dapmaneBroB KP (bumkek, 2003); mMexmyHapoIHOM
cumnosuyme «MoJeKyIapHbIe MEXaHU3MbI peryisaiuu GyHkuuu kietkn» (TromeHs,
2005); MexxayHapoIHbIX KOHpepeHusaX: «COBpeMEHHbIE MPOOIEMbI T€OXUMUYECKON
DKOJIOTMM U COXpaHeHWs OuopazHooOpasusi», «CoxpaHeHHME U  YCTOMYMBOE
MCIIOJIb30BAHUE PACTUTENBHBIX PECYPCOBY», «AKTyallbHbIE MPOOJIEMbI COXpPAHEHUS U
palMOHAIBHOIO UCIIOJIb30BAHUSA OMOJIOTMYECKUX PECYPCOB — KAaK OCHOBBI Pa3BUTHS
dapmareBTHYeCKOM TpombinuieHHOCTHY (bumkek, 1998, 2002-2004, 2010, 2015);
«[IpobneMbl coBpeMeHHON MukpoOuonsorun u O6morexnonorun» (Tamkent, 1999);
pecnyOIMKaHCKUX KOH(pEpeHUUsAX: «DKOoJIorusl U npupoanbie pecypesl TsaHb-IIansg»
(Om, 2002), «Oxomoruueckass 0€30MaCHOCTh TOPHOW CTpaHbl M  HOBBIC
MH(OpPMAIMOHHBIE TEXHOJOTMU B O0pa3zoBaHum», «Dusmonorus, MopQosorus,
MaTOJIOTUSl 4YEJOBEKa M JKUBOTHBIX B KJIMMAaTO-Teorpauueckux YCIOBHSX
Keiprescrana», «Ctapt B Oonbinyto Hayky” (bumkek, 2002-2004, 2013).

IlotHOTa oOTpameHUusi Ppe3yJbTATOB JUCCEPTAIMH B MyOJUKANMAX.
ConeprkaHne U OCHOBHBIE PE3yJbTAThI TUCCEPTAIIUN OTPAXKEHBI B 28-1 MyOIMKaIUsIX,
B ToM uyucie B | MoHorpaguum u 7-u KypHanax, BoweAmux B I[lepedeHb
PELICH3UPYEMBIX HAYUYHBIX U3JIaHUH, YTBEpKIeHHBIX npe3uanymom BAK KP.

Crpykrypa m o0bem auccepranmu. Jluccepranus COCTOMT W3 BBEACHUS,
0030pa JIUTEepaTyphl, MaTepuaga U METOAOB MCCIEIOBAHMS, 5-U TJIaB COOCTBEHHBIX
UCCJIENOBAaHUM U OOCYXXIEHHUS TOJYUYEHHBIX pPEe3YJlbTaTOB, BBIBOJAOB, CITHMCKa
JUTEPATYPbl U MPUIIOKEHUS, U3J10KeHa Ha 297 cTpaHUIlax KOMITBIOTEPHOI'O TEKCTa,
wuitoctpupoBana 127 pucyHkamu, coiepxkuT 9 Tabmuu. bubnuorpaduueckuii
yKazarenb cOCTOUT U3 359 UCTOYHMKOB, U3 HUX - 133 3apyO0exHBIX.



OCHOBHOE COIEPKAHUE PABOTbI

B nepBoii raaBe «O030p IUTEPATYpHD» NPHUBOIATCS PE3YIbTaThl HAYIHBIX
UCCJIEIOBAaHU O COBPEMEHHOM COCTOSIHUM NPOOJEMBbl XUMHUOTEpPANUUA OMYyXOJeh
(XTO) B oOinactd OHKOJOTMH, O JOCTHXKEHHMSIX M TEpBUYHBIX Bompocax XT
OITyXOJIEBBIX 3a00JIeBaHMI, O MepcrneKkTuBax moucka u paspadborke I1O cpencts,
aKUEHTHpYIOlllee BHUMaHUE HAa HM3YYEHUU U CO3JAHUA HOBBIX S()PEKTUBHBIX U
0e30MacHbIX JIEKAPCTBEHHBIX CPEACTB. M3BECTHO, YTO OCHOBHOE HANpaBJIEHUE B
M3BICKAHUM CPEACTB Oa3upoBasioch Ha (yHAaMEHTalbHBIX ucciuenoBanusx P.E.
Kagenkoro, KOTOpblii BIEpPBBIE YCTAHOBWI B3aUMOOTHOLIECHUS MEXIY pPacTyLleu
OIyXOJbIO W M3MEHEHUsIMU B opranuzme. OrpomHyr poibp B paszsurhnu X1, B
oOnacTu u3ydyeHus omyxonu, paszpadorke 1O cpenctB, MeTOq0B NPOGUIAKTUKH,
JUArHOCTUKH U JICYEHUSI OIyXOJIeH ChIrpasid paboThl U3BECTHBIX POCCUICKUX YUEHBIX
JL.®. Jlapuonos, U.A. Panoniopt, 3.I1. Codbuna u ap.

Bo MHOrux crtpanax mMupa NpOBOAWIMCH U3bICKaHUA MO pa3pabOTKE METOOB
CUHTE3a, M3yueHUIo (pusuko-xumuyeckux v [1O CBONCTB coenMHEHUN, Cpeld HUX
yIETbHBI BEC HMMENM CUHTETHYEeCKue cpenctBa. I[Ipu 3TOM, IIaBHBIM 00pa3oM,
oOpaianoch BHUMaHue Ha co3fanue 3¢ hekTuBHbIX U 6e3onacHbix [10 cpencts.

Ha nam B3risi, Takumu 6€30MacHBIMU CPECTBAMU MOTYT CTaTh IPOU3BOAHbBIC
HAM, xotopsie TopMmo3st cunTe3 JIHK u yraeraror akTUBHOCTH (pepMeHTa,
npeoOpa3yroniero puOOHYKIEOTHA B Jae3okcupubOonykieorun. boiee Ttoro, HAM
ABIIAIOTCA npenaparaMu [ pspa, cocTaBisii OOHY M3 OCHOBHBIX, IIHPOKO
ucnoib3zyembix I10 cpencts. Kak ormeuarot psja uccienoBarenei [Ommanyis H.M.
u np., 1973; bmoxun H.H. u nap., 1977; Tl'opbauesa JI.Lb. u np., 1979] BaxHbIM
cBoiicTBoM HAM siBnsiercs MHAYKIMS B CTPYKTYPHBIX MOBPEXKACHUSIX XPOMOCOM,
KOTOpas [UIMTEJIbHO CYINECTBYET B pPAacTyIIMX OIYXOJIEBBIX KJIETKax, a B
HOpPMAaJIbHBIX, XpPOMOCOMHBIE abeppaiu ObICTPO yAATSIOTCS.

N3BecTHO, YTO MHOTMMH HUCCJIEAOBATENSIMU pa3padaThIBAIOTCd COBPEMEHHBIE
METOJIbI OOIIEero BO3JEUCTBUS HAa omyxonb, rae 110 mpenapaTbl UCHONB3YIOTCS
CaMOCTOSITEIbHO WM KOMOMHUpoBaHHO. OJHOM U3 MOMYJSPHBIX KOMOWHALUN
cunutaercs pexkum MOPP, koropeiit maér ananormunsie pexumsl: VAMP, COAP,
POMP wu np., cyTb KOTOpPBIX COCTOMT B Oosblied 3()QPEKTUBHOCTH JI€UEHUS.
Hanpumep, VAMP »sddexkTtuBHa npu oBapHaIbHOM KaplIUHOME, MHUEIOHIHOM
JICHKO3€e, 37I0KAaYeCTBEHHBIX T'ePMHHOTCHHBIX OmyXoisix simuka [CemwmriazoB B.D.,
1998; JaeimoB M.U. u np., 2003], 9ro BmodaHE AOKa3bBaeT 00 APHEKTUBHOCTH
MIPUMEHEHUS TTPOoU3BOAHbIX HAM.

B mnons3y mpumenenuss I1O cpenctB roBopsar cieayrwomue ¢akrei: HAM
ABJSAIOTCA IpernaparaMu | JTMHUM BXOASAT B MEXAyHapoaHble cxembl XT, MIMPOKO
MPUMEHSIIOTCS B MOHO-, nouX T 1 B komOuHanuu ¢ npyrumu 110 npenaparamu.

Takum o00pa3zoM, coBpeMeHHOe cocTosiHue npobsiembl XTO pemaroTcs



OOLIMMH YCWJIMSIMA BCE€X CTpaH MHpa. MeTomamu JedeHus paka sBisioTcs XT,
xupypruueckoe sedenue, JIT u ap. 3HaUUTENbHYIO POJIb WUIPAlOT COBPEMEHHBIE
METOJIbl AUATHOCTUKH, TPOPMIAKTUKH U JICYCHUS OOIITUM BO3/ICHCTBUEM HA OIMyXOJIb.
B pa3BuTtum MeTOJ0B JIeU€HHUS 3JI0KAa4ECTBEHHBIX HOBoOOpa3zoBanuili (3HO) BaxHoe
3HaueHue uMmeer uccienoanue XT cpenacTs, ¢ uenbio co3gaHusi 3GPEeKTUBHOIO U
6e3onacHoro [1O mpenapara, B 4acTHOCTH, cyocTtaHiuu riauko3un-HMM-1, kotopas
OCHOBBIBAETCS HA MPOBENCHUH (PU3UKO-XUMUYECKUX, (PapMaKO-TOKCUKOIOTHIECKUX,
MOPGOJIOTHYECKUX U KIMHUYECKUX UCCIICTOBAHUH.

Bo BTOpoOIii riiase onucanbl «MaTtepuan U METOIBI UCCIEIOBAHUS.

Obvekmbl  uccnredosanusa:  cyoctanmus  rimko3wi-HMM-1,  mpenapar
CpaBHEHUS — IUKI0(oCchaMuI, SKCIIEPUMEHTANIbHBIC KUBOTHBIE (2368): 1340 Gemnbie
6ecriopoanbie Mbiu 1 auaIM Mbimeil BALBC maccoii 18-22 r, 888 kpsicel Buctap
(160-200 r), 96 mopckue cBuHku (360-420 r) u 44 kponuku nopoas! [uammmia (3-
3,5 Kr) 000UX TIOJIOB.

Ilpeomem uccnedogeanus: usydeHue (PapMakoIOrMUECKUX CBOWCTB H
cnenuguyeckoi 110 aktuBHOCTH cyOcTaHMu Tiuko3mwi-HMM-1.

OU3NKO-XUMUYECKHE  HUCCIENOBAaHMS TMPOBEIECHBI B  COOTBETCTBUU C
I'ocynapctBennoit @apmaxoneeit (I'®) X1 (M., 1987, 1990) u XIII uza. (M., 2015).
dapMaKoOJIOTMUECKHUE HWCCIEIOBaHMsI MTPOBOIMINCH coriacHo «PykoBOACTBO 1O
MPOBEICHHUIO JTOKJIMHUYECKUX HCCIICIOBAHMN JCKAPCTBEHHBIX cpenctBy, (M., 2012.)
n «Bpemennole wmeroamdeckue pekomenmaruu JJIO u MT. TpebGoBanus K
JOKIUHUYECKOMY M3YUYEHHIO O0IIETOKCUYECKOTO NEUCTBUSA HOBBIX
dapmakonoruueckux Bemiectsy, (b., 2000).

PyKkOBOJICTBYSICh OLICHKOW XapaKTEPUCTUK COOTBETCTBYIOIIUMHU MOJOKEHUSIMHU
I'd omnpenensnuch: 1Ber; noaauHHocTh 0,1% pacTBopa CyOCTaHIIMM METOIOM
cnektpodporomepunn © Y@ crekrpa; Temmeparypa IUiaBieHHss merogoMm | u la;
yZelbHOE BpaleHue (o) pacueTHbIM MeToAoM Ipu KoHueHTpauuu 0,01%; ynenbHbIi
nokasarenp norjomenus 0,1% pacTtBopa MeTOIOM CHEKTPO(OTOMEPUH; LIBETHOCTD
pacTBOpa MyTEM CPABHEHMS C 3TAJIOHHBIMU PAaCTBOPAMU; MEXaHUUYECKNE BKIIOYECHHUS
(xmopugsl, cynabdarel); pH; MmoOCTOpOHHHME TPUMECH METOJOM TOHKOCIOWHOU
xpomatorpaduu (TCX); conepkanue Boasl MerogoM K. dumepa; cynbhaTHas 301a;
TSDKENble METaJUIbl; OTKJIOHEHUE MAcChl COAEPKUMOI0 OJHOTO (pJlakoHa OT CpenHen
MacChl; CTEpUJIBHOCTh; KOJIMYECTBEHHOE COJAEp)KAHWE CYyOCTaHIIMU U €&
KOMIIOHEHTOB: KCUI03bl 6€3600HOU, MEMUIMOYEBUHDI, N-AMUHOOEH3O0UHOU KUCTIOMbL,
9MAHONA,  KUCIOMbl  XJAOPUCMOBOOOPOOHOU, — HAMPUs — HUmMpumd,  800bl
oucmuniuposanHot B oaHOM (nakoHe. T.o., MpU U3YYEHUH (PUBHKO-XUMHYECKHX
cBoiicTB  ruko3wiI-HMM-1  ucnonb30Bamuch  COOTBETCTBYIOLIME  METOMbI
ONMpENENCHUsI  CyXUX  JIEKAPCTBEHHBIX  CPEIACTB,  MPEAHA3HAYEHHBIX IS
napenrepanbHoro Beeaenus no I'd XI uzn.



N3ydeHnue ocTpoid TOKCMYHOCTH riauko3wi-HMM-1 npoBoawioch mo METoay
Jlutudunna u Yunkokcona, onpenensinachk JIJIso - m03a, Be3biBarorias rudens 50 %
KUBOTHBIX. Pe3ynpTarbl oOmbiTa OIEHUBAIUCHL uepe3 24 yaca. YUUTHIBAIOCH
COCTOSIHUE€ U TPOILIEHT MOru0mux >KUBOTHBIX. HaOmioneHue 3a KUBOTHBIMU
MPOBOAMUIIOCH B TeueHue 7 cyTok. [1o pe3ynbraram omnbita paccuutanbl: JI 5o, JI 16 1
Jgs [XapxeBuu JI.A., 1999; Jlyxxuukos E.A., 2000]. J{as1 BbISBICHHUS TOKCHYECKOTO
pe3opOTuBHOrO JeicTBus riauko3wi-HMM-1  mpoBomuinock Mopdoiorndeckoe
M3y4Y€HHUE OPTaHOB U TKAHEW IKCIIEPUMEHTAIBHBIX )KUBOTHBIX. [Torudiime ;xMBOTHBIE
BCKPBIBAJIUCh COIVIACHO OOIIENPHUHATHIM METOJaM, Y BBDKUBIIUX JKUBOTHBIX
MIPOBOJMIICS €XKEIHEBHBIM KOHTPOJIb Macchl Tena. HaOmroneHue mpoBOIMIOCH B
TEUEHHUE 7-U CYTOK, MOCJIE KOTOPOTO U3 KaXKIOW IPYIIbl 3a0MBAJIOCH 110 3 )KHUBOTHBIX
moa A(QUPHBIM HAPKO30M. Y IKUBOTHBIX JUISI THCTOJIOTUYECKOTO HCCIIEIOBAHUS
3a0upanuch oOpraHbl (KOoXka C TOAJIeKAI[ed MBIIMIEYHOM TKaHbIO, IIOYKH,
HAJMOYCYHUKH, THUMYC, CEJIe3eHKa, JMM(aTHUeCKUe Y3Jbl, TOHKUN KHUIICYHUK,
Me4yeHb, cepare u Jyerkue u ap.). OOpasubl  TkaHu ¢ukcupoBaauch B 10%
HelTpaabHOM (opManuHe, oOpabaThIBaIUCh OOILIETIPUHATHIMH  CITIOCOOAMH.
Muxkpockonus npoBoawiack Ha MBIH-15-2.

XpoHudeckass TOKCHYHOCTh TIMKO3WI-HMM-1 uccnenoBamace Ha 160 Genbix
Oecriopoanbix Mbimax U 240 Kpblcax-camiax, KOTOPbIM (MBIIIK M KPBICHI)
BHYTpHOPIOMUHHO (B/0) BBOAMIachk cyocranmus B go3ax: 1/5, 1/10 u 1/20 ot J1/Iso
(mbrmn) (40; 20 u 10 mr/kr) u (kpbicel) (65; 33 u 16 mr/kr) u nukiaodpochamun (2, 1
u 0,5 mr/kr) u (3, 2 u 1 mr/kr) mo 0,4 man 1 pa3 B cyrku B Teuenue 1, 2 u 3-x
MecsitieB., JKUBOTHBIM KOHTPOJBHOM TPYMNIbl BBOAWICS HM30TOHUYECKHM pPACTBOP
xsiopuna Hatpus (0,9 %).

B xoie onbiTa yYUTHIBAIUCH CIEAYIONIINE MOKA3aTENIN: U3MEHEHUE COCTOSIHUS
KUBOTHBIX, Macca Tejla, peKTajlbHasg TeMmmepaTrypa, OUO’IeKTpUuYecKass aKTUBHOCTD
CEepICUHOM MBIIIIbI, JbIXaTeIbHAs CHUCTEMa, aHadu3 KpPOBU (IPUTPOIUTHI,
JIEMKOIUTHI, IBETHOM MOKa3areib, JehkouutapHas ¢popmyna, COD; GuoxuMmuyeckue
nokasarenu (OeNKOBBIM, YrIEBOAHBIA M JUMUAHBIA) OOMEHa BEIIECTB; KJIETOYHbBIE
AIEMEHTHI KOCTHOTO Mo3ra, u3MeHenus co ctoponsl [{HC: noBenenueckue peakuut,
HEPBHO-MBIIIIEYHAS] BO30YIUMOCTH U JIp.

Nzyyenne Brnusaus rauko3ua-HMM-1  wHa Maccy Tenma  KMBOTHBIX
MPOBOJUIOCH IO 001Ien3BecTHON MeToauKe. CroCOOHOCTh OKa3bIBaTh MUPOTCHHOE
JEeWCTBUE HA OPTaHHU3M, U3Y4aJlOCh METOJJOM U3MEpEeHHsI Oa3albHON TEMIIEpPaTyphl, C
IIOMOIIBIO AeKkTporepMomerpa Mapku TIIOM. Bmusuue Ha apixarensHyro u CCC
OCYHIECTBIISUIOCH METOJIOM 3alKMCH OMOAIEKTPUUECKON aKTUBHOCTH MHOKapJia KpbIC
Ha DKIK-01 Bo II crammaptHoM otBeaenuu [TpaxtenOepr U.M. u ap., 1991] u
nojicueTa apixanuii B 1 munyty [3amaguatok W.I1., 1974]. Ananu3 nepudepuueckoit
KpOBM TMPOBOJAWJICS HA TIEMaTOJIOTMUYECKOM AaHaJIW3aTope, IMOJACUUTHIBAIOCH
KOJIMYECTBEHHOE  COJIEp)KaHME  TeMOrJIOOMHA,  DPUTPOLIUTOB,  JIEUKOLIMTOB,



nerikonutapHas dopmyna u COD. JleiicTBUEe HAa KJIETOYHBIC 3JIEMEHTHI KOCTHOTO
Mo3ra: JHUMQOLUTHI, MOHOIUTHI, TUIa3MaTUYECKUE KIIETKH, PETUKYJIOLHUTHI,
METaKapHOLIMThI, HE3PENIble KIETKH MHUEIOUIHOTO PANa, BJIEMEHThI 3PUTPOIO033a,
reMomno33a, CO3peBaHue 3PUTPOOIJIACTOB, KOCTHO-MO3TOBOM MHIEKC HEUTPOPHUIOB U
JIEHKO-3pUTPOOJIACTUUECKOE COOTHOIIEHUE U3Y4YaloCh MO OOIIEU3BECTHON METOJINKE
[Kambimaukosa B.C., 2011]. M3ydyenue BiausiHus Ha OoOMeH BeliecTB (OCTKOBBIM,
YTIIEBOAHBIN, KUPOBOW), OMOXMMHYECKUX TOKa3aTejel CHIBOPOTKH KPOBH: OOIIUIA
Oenok, OenkoBble (pakiuu, KpeaTUHUH, MOYEBHHA, OCTAaTOYHBIA a30T, oOIIue
JUTIAIBI,  B-TUNONPOTEHABl, XOJIECTEPUH, caxap KPOBH MPOBOJAWIOCH IO
obmen3BecTHbIM MeTomaM [MenbmukoBa B.B. wu np., 2003]. AKTHBHOCTBH
Hecnenmu(UUecKnX OKCHAA3 TEYEHH OIEHWBAJIOCh MO MPOJOKUTEIHHOCTH
rekceHamoporo cHa [Plea et al., 1958]. ®yHkunoHaIbHOE COCTOSIHHE
MOYEBBIBOJSIIIEH CHUCTEMBI OLICHMBAJIOCH IO BEIWYMHE IUype3a U aHAIU3y MOYHU
[[Ipenreuenckuii B.E., 1960]. /{151 OLICHKH OPHUEHTHPOBOYHO-HUCCIICIOBATCIBCKUX

peaknuii U coctosHus pediekcoB [[HC y XKMBOTHBIX MpUMEHSIACh METOJIUKA
«oTKpbiToro moiisi» [Anaponatn C.A. um np., 1982], perucTpupoBajioch 4YHCIIO
TOPU30HTAIbHBIX,  BEPTUKAJIBHBIX  MEPEMEIIeHH, TPYMUHIOB, Jaedexanuii;
usmenenue pediexcos LIHC [Paesckwmii K.C., 1976; Kpanusuu C.B. u np., 1991].

C 1enbl0 UCKIIIOYEHUS TOKCUYECKOTO JICUCTBUS U B JOMOJHEHHUE K U3YUYCHUIO
XPOHUYECKON TOKCUYHOCTHU MPOBOAMIOCH MOP(OTOTHUECKOE U3YUYEHUE BHYTPEHHUX
OpPraHoOB J>KMBOTHBIX TMocie BBeAeHUs TIuko3wi-HMM-1 B Teuenue 1, 2 u 3-x
MecsIleB. B KOHIe ombITa U M3 KKIOW TPYIIbl 3a0MBaiOCh MO 3 >KUBOTHBIX MOJ
3(UPHBIM HAPKO30M METOAOM JEKANUTallud U TMOJBEPrajuch AayTOINCHUU JIs
MOP(OJIOTUYECKOT0 UCCAEAOBAHUS. Y UUTHIBAJICS MPOLEHT MOTUOIINUX KUBOTHBIX. Y
BCEX TPYII >KUBOTHBIX JJISI TUCTOJOTHYECKOTO HMCCJIEAOBaHUS 3a0UpajuCh OpPraHbI
(koka ¢ ToJIIeKaIei MpIIIEYHON TKaHbIO, TOJIOBHOM, KOCTHBIM MO3T, cepAlle, JeTKHE,
MeYEHb, MOMKENYI0UHas Kelle3a, KEeMyA0K, TOHKUI U TOJCThIM KUIIEYHUKH, TTOYKH,
HAJITTOYCYHUKH, IITUTOBUIHAS JKeJle3a, CEMEHHUKHU, TUMYC, CeJIe3€HKa U Jp.), KOTOphIe
¢ukcupoBanmucr B 10 % dopmanune, xuakoctu Kapnya u 96% croupre.
MukpoTOMUpOBaIUCh Ha CaHHOM MHUKpoOTOMe. [wmcromorudeckas oOpaboTka
MaTepraIoB OCYMIECTBIIIACh O OOImenpuHATEHIM Meronukam [Hayat M.A., 1993].
Mukpockonusi TKaHEBBIX CTPYKTYp MPOBOAWIACH 1O OOIIEU3BECTHBIM METO/AAM,
pa3pabOTaHHBIM IS Ka)XJJI0ro OpraHa Ha CBETOONTHYEeCKOM Mukpockone MBU-15-2
[Apranmuios I'.I"., 1990; Sainte-Marie G. et al., 1996; Cooper G.M., 1997].

N3yuenne cnemuduueckoin IIOA raukosmwn-HMM-1 mnpoBonunoch Ha
muHeriHbpix Mblax BALBC ¢ AOD corinacHo «MeToaudeckue peKOMEHIAIMHU I10
JOKJIMHUYECKOMY HW3YYEHHUIO CHeU(PUIECKON aKTUBHOCTU (PapMaKoIOrMyecKux
BemectB», (M., 2005) u «Meroandeckue pEKOMEHAAIMU MO JOKJIMHHUYECKOMY
M3YYEHUIO CeU(PUIECKON aKTUBHOCTH (hapMaKoJOruyeckux BemecTsy, (M., 2005).
Hamu mpoBoaunoce mopdomnoruueckoe uccinegoBanue [IOA riaukozmn-HMM-1 na
aCIIUTHOM U TIOJIKOKHOM (11/K) BapraHTax AOD >KUBOTHBIX-OIYXOJICHOCHUTETIEH.
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HccnenoBanue (papmMako-TOKCUKOJIOTUYECKUX CBONCTB riuko3mwi-HMM-1,
COCTOSIHUSI OpPraHOB MPOBOJUIIOCH COMNIACHO «PyKOBOACTBO 1O MPOBEAECHUIO
JTOKJIMHUYCCKUX HCCIEIOBaHUI JICKApCTBEHHBIX cpeacTtB», (M., 2012). MectHo-
paszapaxaroniee JelcTBUe CyOCTaHIIMM HM3Yy4alioch B JIBYX cepusix omnbita Ha 60
MOpPCKUX CBHMHKax. BO3MOXXHOE anjeproreHHoe IeWCTBUE H3y4yaloCh HAa MOPCKHX
CBHHKAX M KpbicaX. KyMy/ISTHBHBIC CBOWMCTBA M3y4yalnch 1Mo meroay Lim [Mensenp
JLUA. u ap., 1990]. JIngd OLEHKH COCTOSHHMS UMMYHHOH CHUCTEMBbI HCIIOJb30BAIHChH
mMeronsl | u Il ypoBHEN mccimenoBaHus B MUKpPOBapuaHTe. METOLOM CIIOHTAHHOIO
po3erkooOpazoBanus (E-POK) ¢ spuTpornmraMu Kpojivka onpeneisiioch cojepkaHue
T-nmumdormror [Ilerpos P.B. u np., 1992; Xauror P.M. u ap., 1995; Cunningham A.
J. et al, 1974]. Conepxanue T-mTuMOOIUTOB ONPENEIIOCH C  TTOMOIIBIO
SPUTPOILUTOB, HATPYKEHHBIX aHTUTENamMu U komiuieMeHToM (EAC-POK). U3yuenue
r'yMOpaJIbHOM UMMYHHOM cucteMbl ipoBoamiock o Meroay AOK (B-nmum@oumts)
no Kannunremy u Jerne (1974). Uucna AOK, nepBuyHbIe U BTOPUYHBIE UMMYHHbBIE
peakiuu onpenensauck 1no merony Kannunrema u [llenOepra (1968), no Mopo3zoBy
BJL u np. (1989). M3ydyeHue KaHUEPOr€HHBIX CBOMCTB CYOCTAHIIMU MPOBOAMIOCH
cormacHo «MeToAandeckoe MUChMO IO MCCIEJOBAaHUIO OJIACTOMOT€HHBIX CBOMCTB
pPa3NUYHBIX BEIIECTB B OMBITAX Ha >KUBOTHBIX», (M., 2012). M3ydueHue myrareHHOi
akTUBHOCTU TNMKO3WI-HMM-1 npoBoawiics MUKpPOSAEPHBIM TECTOM Ha KYJIbTYpE
kietok L5178Y coorBerctBeHHO pykoBoacTBa OECD mo ucnplTaHUsM XUMHYECKUX
BemtectB Ne 487, 2016; J. Oliver et al., 2006. DMOpHOTOKCHYECKHE U TEPATOrCHHBIE
CBOMCTBa MPOBOJWINCH B COOTBETCTBUU C «METONMYECKUE YKA3aHUS MO U3YYEHUIO
AMOPHUOTOKCUYECKOTO JEHCTBUSA (PapMaKOJIOrMYECKUX BELIECTB U HMX BIMAHHUS Ha
penponykTuBHyo (Qynkuuo», (M., 2012). Wzydenue ¢dapMakOKMHETHYECKUX
napameTpoB ruko3ua-HMM-1 B KpoBU y KpbIC MPOBOAMIOCH B COMOCTABICHUH CO
BpEMEHEM IUPKYJSIIIUM B KPOBOTOKE B CpPaBHCHMH C (DapMaKOKHHETUYECKUMU
XapaktepucTukamu Tiuko3wi-HMM-1, cooctBerno HM [[umurpues .A., 1997,
M. Yamamoto et al., 1996; Dierick K. et al., 2009].

Cnoco6 neuenuss AOD (auIuioWaHbIM BapwaHT) ¢ mHMKo3wi-HMM-1
IIPOBOJWJICSL HA OIYXOJEHOCHUTEISAX COINIACHO «MeToaudeckne peKOMEHJAluu 10
nepsuuHoMy otOopy 110 npenaparosy, (M., 1980).

Craructuyeckas 00pabOTKa pe3yJIbTATOB HCCIENOBAHUM MPOBOAMUIACH IO
meroay mnporpammbl «CrtaT-6» EXCel ¢ wucnonb3oBanuem kpurepueB Duiepa u
Creronenra npu P < 0,95 (M., 2012).

B III raaBe «CocraB, cnocod mojay4yeHus U pU3NKO-XUMHUYECKHE CBOCTBA
cyoctanuun rauko3uwia-HMM-1» npuBoauTcs cocTtaB, TEXHOJIOTHS MOJYYEHHS U
pe3yabTaThl  HM3y4deHUs (U3UKO-XMMHUYECKHX CBOMCTB  riuko3uwi-HMM-1 B
coorBercTBuU ¢ I'D XI n XIII n3x.

[Ipyn pelieHUH NaHHBIX 3a7a4 MCCIEIOBAaHUA HAMH NPUBOAMIIACH OLEHKA
riko3mi-HMM-1 ¢ XapakTepucTuKoON COCTaBHBIX YacTel: kcunoza 6e3eoouas — 151,
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memuamouesuna - 8,3 T, napaamunobensovnas kucroma - 0,4 v, smanon — 60 mu,
Kucioma XxXaopucmogooopoounas - 0,4 wn, wampus Humpum — 3 T, 600a
oucmuinuposannas - 4,8 MII U Kkucioma yKcycuas aedsnas - 25 min TexHomorus
nonmyyeHnss — mmko3wi-HMM-1  cocroutr: W3 peakuum  B3aUMOJAEHCTBHS
MOHOCAXapuJ0oB C AJKUIMOYEBMHAMH B YCJIOBUSX HYKICO(UIBHOIO KaTajau3a C
n00aBJIieHUEM apUIAMUHOB U HUTPO3UPOBAHUS N-aJIKUI-TITUKO3UIMOUYEBHUH.

CyOcTanmusi mpeAcTaBiIseT cO00M CyXyl JTHOPUIN3UPOBAHHYIO MOPHUCTYIO
Maccy OeJioro I[BeTa C JKEJITOBAThIM OTTEHKOM; MOJJIMHHOCTh — B 001actu ot 240 1o
290 HM, MakcMMyM TIOrJIOLIeHUs cocraBiuger 253 =+ 2,11 HM; Temmeparypa
riasinenus - 114°-116°C; ynensHoe Bpamenue 0,01 % pactBopa B Boze [a] 20p = -
22.4° (Cp=1; H,0); nmokazarens nornomenus (E ;=1 cm) 0,1 % pactBopa He Gomnee
0,237 npu 240 HM; LBETHOCTH PAacTBOpa BBLAEPKUBAECT CPABHEHUE C ATAJOHHBIM
pactBopom Ne 7 6; pH — 4-6; BwlaepkuBaeT TpeOOBaHUA Ha MEXaHUYECKHUE
BKJIIOUCHMS I CYXHX JICKAPCTBEHHBIX CyOCTaHumi 1 nabekiui (M 68-175-99);
Ha TCX mosBsnock msaTHO ceporo 1Beta (R = 0,59); xnopunsl He 6omnee 0,02 %,
cynbdatel - 0,05%, conepxanue Boabl — 10 %, cynbsdarnas 3o01a - 0,1 %, Tsxenbie
Metauiel - 0,0001 %; macca comepxkumoro 1 ¢akona - 0,185 r + 15 %; crepunbHa
(I'® X1 u3n.); conepxkanue rnuko3mi-HMM-1 B onHoM (priakoHe U €€ KOMIIOHEHTOB
B I r or 0,169-0,210 r. IIpoBoaunace METPOJIOTUYECKAS XaPAKTEPUCTHUKA
KOJIMYECTBEHHOTO OMpe/eieHUs. XpaHEHUE TPOBOIMIIOCH B CYXOM, 3alUIIIEHHOM OT
ceeta Mecre, mpu Temneparype (-10°C). Cpok TogHOCTH ONpenessyics Iocie
M3Y4YEHHS 5-U cepuil CyOCTaHIIMU Yepe3 KaKble MOJTro/1a, XPaHUBIIErocs B TCUCHUE
2 roma 3 wmecsna. T.o., rmukosun-HMM-1 B cocTtaBe COIEPAKUT KOMITOHEHTHI,
KOTOpBIE IMIMPOKO MCHONB3YIOTCS B (papmaneBTrueckoi mnpaktuke. CyOCTaHIUIO
MOJIy4aloT METOJIOM CHHTE3a, KOTOpas XOpOIIO pacTBOpMMa B BOJE, 00JaaaeT
n30UpaTENbHBIMA CBOMCTBAMHU XapaKTEPHBIMH JJII MOHOCAaXapwloB. [ JTMKO3MII-
HMM-1 1o HopmaTtuBaMm coOTBeTCcTBYeT TpeOoBanusimM ['d mig  cyxux
JIEKapCTBEHHBIX CYOCTaHIINHI, TPEIHA3HAUYCHHBIX JJIsI UHBEKITUH.

B IV rinase «3yuyeHne TOKCHKOJOTHYECKUX CBOMCTB riankoswi-HMM-1 B
CPaBHEHUHU C HUKJI0(PochaMuIOM» TTPUBOIATCSA JAHHBIE MO OCTPOM TOKCUYHOCTH
cyocranuuu ranko3mwi-HMM-1 B 4-x cepusix onbiToB Ha 120 Genbix O6ecropoIHbIX
MBIIIIaX-caMIlaX M KpbIcax Maccoll cooTBercTBeHHO 22-25 1 u 180-200 r oboux
nmoJyioB. B AByX cepusix omnbiTa cyOCTaHIIUS BBOJWJIACH OAHOKpATHO B/O U B/B (B/B) B
no3ax: (1800, 1900, 2100, 2200 u 2400 mr/kr u 600, 700, 800, 900 u 1000 mr/kr), u
ko ochamu (80; 90, 110; 120; 140 mr/kr u 70; 90; 110; 130; 150 mr/kr) mo 1 mu
Ha | MbIb U KpbIcy. KOHTPOJIBHBIM )KMBOTHBIM BBOAWJICS pacTBOp XJIOPUAA HATPUSA
(0,9 %). Ouenka pe3ynabTaTOB ombITa NpoBoAwiIach uepe3 24 4y. Ilo meronmy
Jlutubunna u Yunkokcona onpenensiach JI 5o, JI 16 11 JIga.

I cepus skcnepumenta npoBegeHa Ha 30 mbimax. beuio cpopmupoBano 5
rpynn. Kaxnas no3a uzydanace Ha 6 wmbimax. [locne B/O BBeneHUS TIIMKO3MII-
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HMM-1 B pgozax: 1800 m 1900 Mr/kr kiIuMHWYECKass KapTHHA MPOSBISJIACh B
KPaTKOBPEMEHHOM OECITIOKOWMCTBE, YMEpPEHHOW OJICIHOCTH MOPJOYEK, VIICH,
MepeNHUX W 3aJHUX KOHEYHOCTEW, XBOcTa. JKHUBOTHBIE OBUIM aKTUBHBIMH,
MPUHUMAJI KOPM U OOBIYHO pPEearupoBaiu Ha BHEIIHUE Pa3ApPaKUTEIH.

[Tpu mnoBeimennn 70361 70 2100 MI/KI MHTEHCHUBHOCTb BbIIIEYKA3aHHBIX
MPU3HAKOB YBEIWYMBAIach, Jep)kajgach JJIMTEIbHO, J>KUBOTHBIC CTAaHOBWJIMCH
naccuBHbIMU. [Ipu yBenmmuenun 103wl 10 2200 mr/kr Ha (one oOmei OaeaHOCTH,
aKpoIlMaHo3a HaOJI0Jal0Ch BSJIOCTh, BJIAXKHOCTh ILIEPCTHOI'O IMOKPOBA, y4allleHUE
nbIXaHus, aguHamus. KonndecTBo IMOruOmmx >KUBOTHBEIX - 5. B mo3e 2400 mr/kr B
TeueHue 2,5-3 4YacoB JKMBOTHBIE TOTHOald B KIMHUYECKOW KapTHHE OCTPOM
MHTOKCUKaluu (tadi. 1).

Tabmuma 1 — Octpas TOKCHYHOCTH cyOctaHiuu THKo3wi-HMM-1 Ha Oenbix
OECTIOpPOTHBIX MBITIaX MPU BHYTPUOPIOITUHHOM BBEICHUHU

Ne Jlo3a coenuHeHMs1, MT/KT

_— HokasaTenn 1800 1900 | 2100 | 2200 2400

1 | Habmooarowuiics s¢hghexm 0/6 2/6 4/6 5/6 6/6

2 | B mpoburax 3,76 4,20 | 5,43 5,97 6,20

3 B IIPOIICHTAX 29.79 33,3 66,6 83,3 88,4
Ooicudaemviii 3¢hgpexm

4 B IIPOOUTAX 4,88 5.45 5,55 5,70 5,80

5 B TIPOIIEHTAX 45,2 50.52 | 70,8 75,8 78,8
Pasnocmo medncoy s¢pgpexmamu

6 B TPOILICHTax 34,4 38.47 4.2 7,5 9,6

71X 0,48 0,54 | 0,009 | 0,03 0,05

J1s = 1712 mr/kr; JTgo = 1950 mr/xr; u JIgs = 2275 mr/kr; J1so =1950
(1795+ 2321) mr/kr ipu P=0,05.

II cepust onbiTa mpoBoamiack Ha 30 kpbicax. beuio chopmupoBano 5 rpymm.
Kaxxnas nosza uzyvanach Ha 6 kpeicax. [locie B/B BBeneHus cyocranuuu B gozax: 600
1 700 Mr/Kr KIUHUYECKas KapTHUHA BhIpakajlaCh B KPaTKOBPEMEHHOM OECIIOKOWCTBE,
rUMnepcaguBalliy, YYallleHUU JbIXaHusl, MOSBICHUN UKOTHBIX ABMKEHUH, OJeAHOCTH
MOPAOYEK, YIIEW, NEePEeIHHX U 3aJHUX KOHEYHOCTEW, XBOCTA. JKHBOTHBIE
MPUHUMAJIM KOpPM, IIOJABWKHBI, pE€arupoBajyd Ha BHEIIHHUE paszapaxurenu. [lpu
NOBBIIIEHUA 1036l a0 800 MI/KI MHTEHCUBHOCTb, YKa3aHHBIX HpPOSBICHUN
ycuunack. JKuBOTHBIE ctaym Oe3neiicTBeHHBIMH. [lpu yBenmudeHun 10361 10 900
Mr/kr Ha (oHe oOmiel OJeJHOCTH U aKpolMaHo3a HaOJIoJanach anaTUYHOCTD,
YCUJIWJIACh BIIAXKHOCTh IIEPCTHOTO IOKPOBA, YYallEHHOE JAbIXaHWE, aJUHAMUSI U
YHCJI0 MOTUOIMX XKUBOTHRIX - 5. B 10o3e 1000 Mr/kr B TeueHue 2,5-3 yacoB moru0iaun
BCE€ JKMBOTHBIE MPU KIUHUYECKON KapTuHe uHTOKcUKauu (JI/116= 629 mr/kr; J1]lso =
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717 mr/kr; JIIgs= 836 mr/xr; JI[so= 717(623 + 853) mr/kr npu P = 0,05).

[11-IV cepum ombiTa mpoBeAeHBI ISl CpaBHEHUs C mukiodochamumom,
KOTOPBIM 00s1aaeT yMepeHHON TokcuyHOCThIO. JI[[50 paBHsiercs 100 mr/kr mpwu
oxHOKpaTHOM B/0 1 B/B BBeAeHUIX (JI[11s = 88 mr/kr; JIMIso = 100 mr/xr; J1[gs = 117
mr/kr; JI[so = 100 (87 =+ 119) mr/kr u (JI[15 = 88 mr/kr; JI[g = 100 mr/kr; J1lgs =
117 mr/kr; 1150 = 100 (87 + 95) mr/xr npu P = 0,05).

Tokcuueckoe BIUSAHUE OJHOKPATHO BBICOKOW 103bI BEIPAXKAIOCH B YXYIIICHUH
COCTOSIHUS >KMBOTHBIX, CHIKEHHUM MAacChl Tefla, COHJIMBOCTH, BSUIOCTH, MOSBIICHUU
muctuta, Hapymenus ¢yakmun JKKT w  yrHerenwss remomnos3a. Bosnukaior
KOHBIOHKTHUBUTHI C MEJIKMMU KPOBOMBIIUSAHUSIMHU, WHOTJA HEKPO3bl Ha KOXKe.
O6nagaet cinaboit 00paTUMOCTHI0O TOKCUYECKOT0 AeUCTBUS. [ MOenb )KUBOTHBIX TIOCIIE
OJIHOKPATHOT'O BBEJICHMS MIpernapara HacTynaeT depe3 1-1,5 yacoB U B TeueHue Tpex
HEJIEb.

Cnenyer 3ametuthb, uTo J1Jl50 rmuko3un-HMM-1 19-20 pa3 Gombine, yem y
nukiodochamua.

N3BecTHO, 4TO mpenapaT CpaBHEHHUs MO CBOWCTBAM U MEXAHU3MY JCHCTBUS
OTJIMYAeTCsl OT APYrMX MPOU3BOJHBIX XJIOPITHIAMHHA, PACIojaraeT HEBBICOKOM
TOKCUYHOCTBIO, TTIOCKOJIBKY MBI MEHEE YyBCTBUTENIbHBI K HeMy. OOnanaer ciaboi
00pPaTHUMOCTHIO TOKCUYECKOTO JICHCTBHUS (CHIDKEHUE MACChI TElla, TOSBIICHUE [IUCTHTA,
Hapymenne GyHkimu JKKT u yrHeTeHun remoriossa). Bo3HUKAIOT KOHBIOHKTHBHUTHI,
MEJIKME KPOBOM3JIMWSAHMS, MHOrAAa HEKpo3bl Ha Koxke [[Ipomenko JIZI., 1985; M.B.
bepesosckas, 2003; Mamkosckuit M./J1., 2008; 3ypaunos A.3., 2010].

T.0., u3ydeHHE OCTPON TOKCHUYHOCTU TIUKO3WI-HMM-1 Ha KUBOTHBIX TIPHU
OJTHOKpaTHOM B/0 W B/B BBeAeHUAX IMoka3anud, uyto JIJlsy mpm B/O BBeaeHHUH
coctaBiusier 1950 wmr/kr, a nmpu B/B - 717 MI/Kr, MajJOTOKCHYHA, MO CTEINCHU
ToKcnaHOCTH OoTHOcHTcs K IV kmaccey. JI/Is mukmodochamuna coorBerctByer 100
Mr/kr, a y rnmuko3wi-HMM-1npu B/6 BBenenun 19-20 pas, a mpu B/B 7 pa3 Oodbliie,
4yeM y mpenapara CpaBHEHHUS.

B nanHoii rnaBe ommcaHo MOPQOIOTUYECKOE MCCIECNOBAHUE OPTaHOB
KUBOTHBIX T0A BiausHHEM TIMKO3WI-HMM-1 mnpu octpoil TOokcHuHOCTH. B
MOJICTU3UCTON  000JI0YKEe  JKenmyAka  HaOmomaeTcss  auMQO-JICHKOIMTapHAs
uHbunpTpanmsa. B camsucroil 000710YKe TOHKOrO KHIIEYHUKA MPOCIEKUBAIOTCS
aTpouyeckue, AereHEepaTUBHO-IUCTPOPUUECKUE UM3MEHEHUs, BOCIAJUTEIbHAS
WHOUIBTpAIMS CTPOMBI M TIOJICTU3UCTOTO closi. B CTpyKType modek HaOI0aatoTCs
HE3HAUYUTENIbHBIE W3MEHEHUs: HaOyXaHue CTEHOK U JIereHeparus SIUTEIUs
KaHaJbIIEB, KOTOPbIE HOCSAT O4aroBhIil Xxapakrep (puc. 1).
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Puc. 1. [Touka. I'mukozun-HMM-1. 195 mr/kr. MoHoMopdHBIE TOYEUHBIC
KITyOOUKH, KaMWUTSPHBIC TIETIN aXKYPHOT'0 pUcyHKa. KaHambIbl 0ObIYHOM
IIUPUHBI. B KOPKOBOM BEIIECTBE - BHIPAYKEHHBIE MO3TOBBIC JIYYH.
Oxkpacka reMmoTokcriH-303uHOM. X200.

Huknodpochamua okaszpiBaeT JAECTPYKTUBHO-IUCTPODUUECKHE HM3MEHEHUS,
CEpO3HOE BOCHAJICHHME, OYard MHUKPOHEKPO3a, HAPYIIAET JETOKCHULUPYIOIIYIO
¢yukuio nedenu; nouek; LUHC. T.o., pe3ynbsrarsl MOp(hOIOrHYECKOr0 M3y4eHUs
rimko3mi-HMM-1 noka3anu, 4To OTMEYaroTCsi HEKOTOPBIE CTPYKTYpPHbBIE U3MEHEHUS
B HU3YYEHHBIX OpraHax >HWBOTHBIX, MPHU3HAKOB IAaTOJOTMYECKUX HW3MEHEHHI He
obHapyxeHo. Ilocie BBeneHus nukiodochamMuaa B CIU3UCTON 000JI0UKE HKETyIKa,
TOHKOTO W TOJCTOrO KHIIEYHHKA HUMEIOTCA aTpopuvecKkue, AUCTPOPHUECKHE
M3MEHEHMs], BOCHAJUTENbHAs MHQWIBTPALMS CTPOMBI M MOACIHU3UCTOrO cios. B
CTPYKTYpE TMe4YeHU HaONIONaeTcs pa3BUTUE KUPOBOW JUCTPOPUU U HEKPO3
NEYCHOYHbIX KJIETOK. B moukax oTMedaercd HaOyXxaHME CTEHOK apTepuoid U
JeTeHepalys SIUTeNus KaHaiblleB. B cenesenke W nuMdarndyeckux ysnax
HaO0AaeTCsl yMEHbIIEHUE TUM(OUTHBIX 3JIEMEHTOB.

ToKCMYHOCTh CYOCTaHIIUU B YCJOBHUSIX XPOHHMYECKOTO HKCIIEPUMEHTa
n3ydanach Ha 160 mbrmax u 240 kpeicax maccoit 20-22 r u 160—180 r o6oux monos
B COOTBETCTBUU «PYKOBOACTBO MO MNPOBEACHUIO JOKIMHUYECKUX HCCIEI0BAHUM
JCKapCTBEHHBIX  cpeactBy, (M., 2012.)) wu «BpeMeHHBIE METOIUYECKHE
pexomeHaanuu. TpeboBaHUS K JIOKIMHUYECKOMY HM3YUYEHHIO OOIIETOKCHYECKOTrO
JICWCTBUS HOBBIX (hapMaKoJIOruueckux Bemiectsy, (b., 2000).

bruto chopmupoano 8§ rpynm: I-1I - kourponsusie, III-VII — onbrtabie. C 111-
V rpynnam (MbIIIM U KpbICHl) BBOAWIOCH B/O riuko3ui-HMM-1 B nozax 1/5, 1/10 u
1/20 ot JIdso (40; 20 u 10 mr/kr) u (65; 33 u 16 mr/kr) u uukinodpochamun (2; 1 u
0,5 mr/xr) u (3; 2 u 1 mr/kr) o 0,4 mi 1 pa3 B cyTku B Teuenue 1, 2 u 3-x MecsIes.

Omnpenenenue Macchl Tela JKUBOTHBIX IMOJ BIMUSHUEM Triuko3wi-HMM-1
MIPOBOJMIIOCH €XeMecAyHO. B mepBble HU omblTa Macca Teja >KMBOTHBIX, KaK Y
ombITHBIX (159,3 + 7,26; 164,8 + 5,08; 163,7 + 3,92; 160,3 + 6,20; 164,4 + 6,03 u
161,6 + 1,42), tak m y KoHTpoipHBIX rpymmn (161,4 + 6,12 u 167,9 = 6,12)
HaXOAWJIACh B IIpeenax (GU3n0IOrHIecKO HOpMBI (pHc. 2).
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16 mr/kr

Puc. 2. JlunamMuka Maccel Tea y KpbIC IPU BBEICHUHU CYOCTAHIIUN TJIMKO3HII-
HMM-1 B Teuenue Tpex MecsiieB (adc. 3H. M £ m).

OpnHako cpemHHWE 3HAYCHHMS MacChl Tejla WMETW TPYIIOBBIC pasznuuus. B
TEUCHHUE TPEX MECSIEB OIbITa, 110 CPABHEHUIO ¢ UCXOMHBIMHU AaHHbIMH (161,4 + 4,91
u 167,9 £ 6,12), macca Tena y )KMBOTHBIX B KOHTPOJBHBIX Tpymmax (167 + 6,14; 165
+ 7,51 u 167 + 4,7 B xoutpone 1) u (170 + 6,66; 171 + 8,19 u 173 = 5,06 B
KOHTpoJie 2) Haxoauiauch B HopMme. Ilocne BBemeHus rauko3wi-HMM-1 B goze 65
MT/KT B T€UE€HHE TPEX MECAIeB MprubaBka B Macce Haxoamwnach (164,6 + 5,7, 167,13 +
5,271 169,7 £ 3,02 mpotus 170 + 6,66; 171 £ 8,19 u 173 + 5,06 B xoHTpOINIE 2) B
npenenax (usmonornueckux konedanuii. B no3zax 33 u 16 mr/kr norepst B Macce
tena (166,4 + 4,8; 165,8 + 9,2; 167,8 £ 6,8; u 166,7 + 2,90; 165,9 £+ 5,7; 166,9 + 4,3
npotuB 170 £ 6,66; 171 + 8,19 u 173 £ 5,06 B KOoHTpoOJIE 2) MO CPAaBHEHUIO C
KOHTpoJieM 2 He HaOmoaanock. [Ipu BBenennu nuknodochammuaa B go3e 3 MI/kr y
’KUBOTHBIX TOTepsl B Macce coctaBuia (163,4 +4,91; 164,3+5,27; 167,1+7,6 npotus
170 + 6,66; 171£8,19 u 173+£5,06 B KoHTpoOie 2), B J03¢ 2 MI/KI HaOIIOJaIach
yrpata B macce tena (163,2 + 4,8; 164,8 + 7,2; 177,5 + 3,7) u B go3e 1 mr/kr
oTMevasiach motepsi B Macce Tena (162,9 +4,5; 174,3 £9,38; 161 + 5,4 npotus 170 +
6,66; 171 £ 8,19 u 173 £ 5,06 B xorTposie 2 mpu P < 0,05). PesynbpraThl u3yueHus
rmuko3wl-HMM-1 mokazanu, 4To BO Bce MNEpHOABl HAOMIOACHUS A0 OMBITA Y
KUBOTHBIX, KAK Y KOHTPOJIBHBIX, TaK M y OIMBITHBIX T'PYIII, Macca Tela HaXOauiIach B
Hopme. [lpu BBenenun nukinopochamuaa y sxkuBoTHeIX VI u VII onbITHBIX rpynm Ha
1-2-i mecsn onbita, y VI onbITHOM rpymnmmbl B TEUEHHE TPEX MECAIIEB OTMEdaaach
norepst B Macce tena. CienosarenbHo, muko3wi-HMM-1 B uccnenyemeix no3ax He
u3MeHseT maccy Tena. [lpu BBeneHuun nukinodochamuia orMedaiach moTepsi B Macce
Tena.

Nzyuyenue nuporennoro aeicteusa raukoswi-HMM-1 u nuknodocdhamuaa Ha
OpPTaHU3M KPBIC H3y4JaIoch J10 ombiTa (36,2 + 0,2) ugepe3 1; 2 u 3 mecsma (36,6 + 0.2;
358 + 03 u36,4 £ 0,4) usmepenuem OazanbHON Temieparypsl. [Ipenapar cuutancs
BBIJICPKABIIIMM HCIIBITAHUE, €CJIM HU Y OJHOU U3 TPEX KPBIC B TPYIIE, MOBBIIICHUE
TemriepaTypsl He nipeBsimaino 0,6°C, a mo cymme Tpex u3MepeHuii, He 6onee 4yem Ha
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1,4°C. Tlocne BBeneHus cyocraniuu u mukiodocdamuaa B go3ax 65 u 3 mr / xr B
TedeHue Tpex MecsieB y sKUBOTHBIX |l u VI onbITHBIX Tpynm , 4-X U3 UCIIBITAHHBIX
rpymm, u3 11 u (366 + 02,361 + 03 u 358 +03;366+03,u 36,7+03;361+05
npotuB 36,1+ 0,51 369 + 05) VI rpynn (37,1 + 04; 36,7 + 02u36,7+0,3;369+0,6 u
37,1 +03; 36,6 = 0,5 mporuB 36,7 £ 04 u 36,6 = 04 B UCXONHBIX 3HAUCHUSIX) PA3HOCTH
temriepaTypsl He npeBbimana 0,6°C. Bpenenue cyOctaniuu v nukiodochamuaa y
AKUBOTHBIX, 4-X U3 HcnblTaHHbIX rpynn, u3 III m VI onbITHBIX TpyIm, pa3HOCTH
temneparypsl, He mpeBbimana 0,6°C mo CpaBHEHUIO C HUCXOAHBIMH JTAHHBIMH.
Beenenne rnukosmnn-HMM-1 u nuknodochamuna B gozax 33 u 2 Mr/kr Ha 2-i
Mecs1 onbita y xKUBOTHBIX [V 1 VII onbiTHBIX rpynm, u3 4-X U3 UCOBITAHHBIX TPYMII,
y IV u (359 £ 04; 36,3 + 04 u 36,5 £ 0,6; 36,7 + 0,6 u 36,7 + 04; 36,4 + 04 npotus 36,6
+ 021366 £ 02) VIl rpynn (359 £+ 0,5; 36,3 £ 03 u 36,6 = 0,5; 37,1+ 0,6 36,7 + 0,3;
36,7 £ 0,5 npotuB 36,6 =+ 03 u 369 = 04 B UCXOAHBIX 3HAUYCHUSAX) HE HAOJIOAAICS
nojbeMa temrepaTtypsl Ha 6osee 0,6°C.

[Tpu TpexmecsyHOM BBEIEHUW UCCIIENYEMBIX CPEACTB B A03aX 16 u 1 Mr/kr y
#UBOTHBIX V # VIII onbiTHEIX Tpynm, 4-X u3 ucnblTaHHbIX rpyni, y V. u (364 + 0,3;
362 + 02 u 36,5 £ 04; 360 + 04 u 36,5 £ 0,5; 37,0 + 0,5mporuBs 36,7 + 04 u 36,6 + 04)
VI rpymmer (364 + 04; 36,2 + 0,3 u 36,5 = 0.5; 360 + 031 363 £ 0,6;36,8 + 0,4 nporuB
360+0,5u36,7+03 B ucx. 3Ha4.) TemnepaTrypa He npesbimana 0,6°C 1mo cpaBHEHUIO
C UCXOJITHBIMHU TTOKa3aTeIISIMHU.

T.o0., U3MepeHUs peKTaJIbHON TEMIEPATypPbl Y KPbIC MPU BBEACHUU TJIMKO3MII-
HMM-1 u nuknodochamuia mokazanm, 4To He 00JaJal0T MUPOTEHHBIM JICHCTBHEM.

[IpoBeneno m3yuenue aeiictBus rukoswi-HMM-1 u nukinodochpamuna Ha
CCC u npIxaTelnbHYI0 CHUCTEMY METOJIOM 3alUCU OMO3JIEKTPUYECKOW aKTUBHOCTHU
muokapaa kpeic OKIK-01 Bo II crangapTHOM OTBEIEHUHM, C MOCIEAYIOIIUM
ananuzoM OKI' 1 mojpcuyeTom yucia JbIXxaHu B 1 MUHYTY.

Bnusinue rnuko3un-HMM-1 Ha gestenbHOCTh cepaia oneHuBanoch mo OKT,
rje onpenensiaack ¢gopma 3yO0I110B, YUCI0 cokpamieHuid B 1 munyty (Ps), BeTUYuHbI
untepBasioB R-R, Q-T u cucronuueckuii nokazatenb. Ananuz OKIT u 4dacToThl
JBIXaHUsl ToKa3anu, 4To TIUKo3wI-HMM-1 u muknodochamun B TedeHUE Tpex
MECSILIEB, COMOCTABUM C pe3ysbTaTaMy Il KOHTPOJIBHOM TPYIIIBI U HE OTINYAETCS OT
nokasaresied HOpMbI JJid KMBOTHBIX. T.0., riuko3wi-HMM-1 u nukinodochamun B
TEUEHHUE TPEX MECSIEB HE OKa3bIBAIOT TOKcuueckoro aeictBus Ha ¢pyHkiuu CCC u
OpPraHOB JIbIXaHUSI.

C 1enbro BBIABICHHS BO3SMOXXHOIO OTPULIATENIbHOTO BAUAHUS TIIMKO3UWI-HMM-
1 u npemapata CpaBHEHHUSI Ha JPUTPO- U JIEHKOMO33 YUYUTHIBAINCH MOKa3aTelu
reMorjio0MHa, KOTOpbIe HAXOIUIIUCh B HOPME. DPUTPOIUTHI B KPOBU Y KOHTPOJIBHBIX
IPYII BO BCE CPOKM SKCIEPUMEHTA OCTABAJINCh HA YPOBHE HMCXOJHBIX 3HAUECHUM.
T.o., rmuko3wi-HMM-1 u nuknodocdamua He OKa3bIBAIOT BIMSHHS HA 3PUTPOIIOI3

(puc. 3).
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18,34 17,67 10¥mkn
' 15,75 15,5

KOHTPO/Ib 65 mr/Kr 33 mr/kr 16 mr/Kr

L]

Puc. 3. lunamuka nokazaresei nepudepudeckoil KpoBU y KPhIC IIPU BBEICHUHU
cyocrannuu rmko3uwi-HMM-1 (P <0,5).

Y KOHTPOJNBHBIX JKUBOTHBIX OOIIEE KOJUYECTBO JICHKOIMTOB HAXOAMIOCH B
Hopme. [locie BBeneHust cyOcTaHIuu B 03¢ 65 Mr/kr HaO01anach TEHICHIHS K
HE3HAYUTEIHFHOMY CHIDKCHHUIO KoJudecTBa jeiikonutos (6,79 £ 0,35 mpotus 15,25 +
3,2 B xourpone 2 mpu P < 0,5) B nepudepuyeckoin kposu. [lociie BBeneHus
rmuko3nl-HMM-1 B no3e 65 Mr/kr y >kuBoTHBIX Ha 2-3-U mecsn (13,79 £ 0,35 u
13,86 = 0,78 mporus 18,34 £ 1,67 u 17,67 £ 1,75 B KoHTpoOsE 2) JICHUKONEHUU HE
OTMEYaI0Ch. YPOBHHU aOCOIIOTHOTO U OTHOCUTENBHOIO KOJIMYECTBA JUM(POUUTOB U
HeUTpo(mIoB HaXOAWIHMCh B HOpME. Y kUBOTHBIX 1V u V rpynmn raukosmwi-HMM-1
B 103aX 33 1 16 MI/KT CHYDKCHHUS JIGHKOIIUTOB B KPOBH, JICHKONIEHUU HE BHI3BIBAIOT.

[lox Bnugauem nmkinopochamuna B 03¢ 3 MI/KI B KPOBU Yy IKUBOTHBIX
OTMeYaJlach BBIpaK€HHas JICHKOIEeHHS W TpomOoruToneHnus. [lokasaTenn kpacHOM
KpPOBH TOBBIIICHHBIC, HAOMIOMaeTCsl TEHJICHIIUS K yrHeTeHuo Muenomnossa P < 0,05.
T.o., mpumenerne rauko3wiI-HMM-1 B go3e 65 MI/KI NpHBOAWT K TEHIACHIIUH
He3HaYUTEeNbHOM Jieiikonenun. [locne BBeaeHus cyOcTanuu B g03ax 33 U 16 mr/kr
CO CTOpPOHBI KpOBHU JeilkoneHun He Habmogaercs. lluknmodochamua npuBoguT K
0oJiee BBIPOKCHHOM JICHKOIICHUH, CHIDKCHHUIO COASp)KaHUsS JTUMGOIHUTOB B KPOBH,
TPOMOOITUTOIICHHY, TOBBIIICHUIO ITOKa3aTeIC KPAaCHOH KPOBH W K TEHACHIIMH
YTHETEHUSI MUEJION0A3a.

N3yuanoce netictBue rauko3mn-HMM-1 B nmozax 65; 33 m 16 Mr/kr Ha
KJIETOYHBIE 3JEMEHTHI KOCTHOrO MO3ra. B KJIE€TOYHOM 3JeMEHTE MO3ra CHM)KEHMS
konmaectBa uM@orutos (14,3 +£5,29; 13 +£ 0,21 u 14,3 + 0,01 mporus 14,25 + 1,87;
14,25 + 0,1 u 13,5 £ 0,2 B koHTpoJse), moHoruToB (2,7 = 0,04, 2,1 £ 0,8; 3 = 1,4
npotuB 3,25 £ 0,2; 2,5 + 0,5 u 2,75 £ 0,3 B koHTpOJIE 2), IMIa3MaTHYECKUX KIETOK
(0,1 + 0,03; 0,7+ 0,07; 1,0 = 0,08 potus 0,2 + 0,2; 1,5+ 0,5 1 0,7 = 0,2 B KOHTpoOJIC
2), perukyiaomuroB (0,3 + 0,02; 0,2 + 0,1; 0 mporue 0,2 + 0,01; 0; 0),
merakapuonutoB (43,0 £ 0,7; 42,5+ 0,4 u 33,25 = 0,25 nportus 33,25 + 0,25; 42,5
+ 0,5 mu 42,75 £ 0,50 B KOHTpoJI€), TIOBBIIICHUS YHCJIA HE3PEIbIX KIETOK
muenonanoro psga (0,25; 12,5 £ 0,5 u 12,75 = 0,50), cHHXKEHHS KOJUYECTBA
AJIEMEHTOB  JPUTPOIIOI3a,  yTHETEHUsT  TeMOomo33a, MHACKCa  CO3pPEBaHUS
PUTPOOIACTOB, KOCTHO-MO3IOBOTO MHAEKCAa HEUTpoDWIOB HE HaOII01aI0Ch.
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Jletiko-sputpobnactuueckoe coorHomenue (1,4; 1,6 u 1,2 npotuB 2 B KOHTpOJIE) B
KJIETOYHOM 3JIEMEHTE KOCTHOI'0 MO3ra COOTBETCTBYeT HopMme. T.0., cyOcTaHuus B
03¢ 65 MI/KTr B KJIETOYHOM OJJIEMEHTE KOCTHOTO MO3Ta HE TMOBBIIIANIA YHUCIIO
HE3pENbIX KJIETOK MHUEIOUTHOTO psla, HE YMEHBIIAJIOCh KOJIMYECTBO 3JIEMEHTOB
DPHUTPOTIOI3a W YTHETCHHsI TEMOII0d3a, MHeJorpaMMa COOTBETCTBOBaja HOPME.
['muko3mn-HMM-1 B no3e 33 MI/Kr BBI3bIBAT HE3HAYUTENHHOE CHUXKEHHUE KIIETOK
OPUTPOUTHOTO POCTKA, C TIOJHBIM BOCCTAHOBICHHEM MHUEIOTPAMMbI K KOHILY
HaOmoneHWs. Muenorpamma B 03¢ 16 MI/Kr HE OTIMYaNach OT KOHTPOJIBHOU
rpynnsl. Huknodochamun B no3ax 3 m 2 MI/KT BbI3bIBAET HU3MEHEHHS BO BCEX
pPOCTKaxX KPOBETBOPEHHUS Yy KpbIC. B KpoBU HaOmr0a€TCsl BRIpOXKEHHAS JICHKONECHUS U
tpomOonuToneans (P < 0,05). Yruerenue remorios3a HaOmogaercs 3—5 JHEH,
3aTeM HacTymajla pereHepamnus. MuejgorpaMma HOpPMald30Bajlach dYepe3 B
Henenu. Pe3ynbrarsl McclieqoBaHusl CBUACTEIBCTBYIOT O TOM, YTO TOCJI€ BBEICHUS
ruko3uiI-HMM-1 nmaTonorudyeckux CIBUTIOB KOCTHO-MO3IOBOI'O KPOBETBOPEHHUS HE
BbI3bIBaCT. [{ukiodochamu cHuxKaeT coaepkanue TUM(OIUTOB, MErakapuoIMTOB
U JeiKo-3purpodactuyeckoe cootHomieHre (P < 0,05) B KiIeTOYHOM 3JIEMEHTE
KOCTHOT'O MO3ra.

Pe3ynbTaTel nuzyuenus Bnusaus rmko3wi-HMM-1 u npenaparta cpaBHeHus Ha
OOMEH BEIIECTB, ONpeneiIeHne OMOXMMHYECKUX IOKa3aTelied CHIBOPOTKU KPOBU Y
’KHBOTHBIX ITOKa3aJId, YTO B J103€ 65 MI/KI HM3MEHEHHs KOJHYEeCcTBa OOIero Oejika
(6,8 £ 0,17 mpotuB 7,4 = 0,13 r %) He Habmoganock. B go3ax 33 u 16 mr/kr He
YMEHBIIAIIOCh KOJIMYECTBO 001miero Oenka B chiBOpoTke kpoBu (7,6 = 0,15 u 7,8 +
0,13 npotuB 7,4 + 0,13 r % B KOHTpoJ€ 2), CHIXKEHHSI COCTaBa ChIBOPOTOYHBIX
OenKkoB:  albOyMUHOB,  aTbOyMUHHO-TJIOOYJIMHOBOrO  Kod(dduimeHra,  He
YBEIMYMBAIOCH KOlM4YecTBa 0-, [- wu y-rnoOymuHoB. [locie BBeneHus
nukinopochamMua B A03e¢ 3 MI/KT Y JKHMBOTHBIX COJACp)KaHHE oOIero Oenka
ymenbiianock (6,7 + 0,12 mporuB 7,4 £ 0,13 B koHTpone 2), HaOmOAanach
TEHIEHIIMS K CHIDKCHHIO COCTaBa CBhIBOPOTOYHBIX OEIKOB: albOYMHHOB,
abOYMUHHO-TTI0O0YTMHOBOTO KO3(PhUIIMEeHTa, yBEIIMUYNBAIOCH KOJIMYECTBO O-, 3- U Y-
rio0ymuHoB (P < 0,05).

HccnenoBanusi OTIEIBHBIX OWOXMMHYECKHX TECTOB, XapaKTEPU3YIOUIUX
COCTOSIHUE JIUMTUHOTO 0OMeHa 1oJl BiIusHueM riuko3mwi-HMM-1 B no3e 65 Mr/kr He
OTMEUAIOTCSI U3MEHEHHUS YPOBHSI OOIIMX JIMIHUIOB U B-JIMIIONPOTEUIOB B CHIBOPOTKE
kpoBHu (2,8 £ 0,35 nportus 3,5 £0,29) u (0,878 £ 0,06 npotun 0,885 + 0,7 B KOHTpOJIE
2). Ilocne BBenmenus rauko3smi-HMM-1 B go3ax 33 m 16 Mr/kr He HaOIIOAAIOCH
MOBBIIICHUS YPOBHS OOILIMX JIMIHUIOB U -TUNONPOTEUIOB B CHIBOPOTKE KpoBH (3,4 +
0,28 u 3,6 = 0,25 v/ mporuB 3,5 £ 0,29 r/n) u (0,881 = 0,07 u 0,880 = 0,05 r/n
npotuB 0,885 £ 0,7 r/a B koHTpoie 2). (Tadu. 2, puc. 4). Huxnodochamug B o3¢ 3
MI/KT yYMEHBIIIAET COJEep)KaHue oOmiero Oenka, ypoBeHb OONIMX JHUIUIO0B U [3-
mumnonporenaos (P < 0,05).
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Tabnuua 2 - JluHamMurka OMOXMMUYECKHUX IMOKa3aTelIe CHIBOPOTKU KPOBHU KPBIC MpPHU

BBeneHnH MHKO3WiI-HMM-1 u ukiodochamuga B TEUCHHE TPEX MECSIIEB

IJ:{:_; V108U ONbITA, 10351 Ge(;gllcljlin% Oﬁmner.}IHnnmlbl, B-nnnor;z;)Tem]bl,
1. | rpynna - KOHTPOJIH 7,6 £0,18 2,82 +0,35 0,886 + 0,06

2. | ll rpymma - KOHTPOJTh 7,4+0,13 3,5+0,29 0,885+0,7

3. | Il rp.- 65 mr/kr 6,8+0,17 3,3+0,35 0,887 + 0,06

4. | IV rp.—33 mr/kr 76+0,15 3,4+£0,28 0,880 + 0,07

5. | Vrp.— 16 mr/kr 7,8+£0,23 3,6 £0,25 0,889 + 0,05

6. | VI rp.—3 mr/kr 6,7+0,12* 2,8+0,35* 0,878 £0,06*

7. | VIl tp. — 2 Mr/kr 7,6 £0,25 3,3+0,27 0,881+ 0,07

8. | VIl rp. — 0,5 mr/kr 7,7+0,23 3,0+£0,22 0,880 + 0,05

[Ipumeuanue: 3HakKOM™ OTMEUEHBI 3HAYEHUS, CTATUCTUYECKH 3HAUYMMO OTIMYAIOIIMECS OT
KoHTpoJs, ipu P < 0,05.

B no3ax 2 u 1 Mr/kr conepkanue JUMUI0B U B-TUIONPOTEUIOB B CHIBOPOTKE
KpOBH B nipenienax HopMbl. T.0., muko3mwi-HMM-1 B uccnenyeMsix 103ax B TEUEHHE
TpeX MeCSIEB HE BBI3BIBACT U3MEHEHHS KOJMUECTBa 001Iero Oenka, ypoBHs JIMMUIO0B
U [B-TUNONpOTEeUaOB B ChIBOpOTKE KpoBH. Llukmodochamua B 1mo3e 3 MI/kr
YMEHBIIAET CoJepKaHue oOmiero Oenka, ypOBEHb OOMUX JHUMHIOB U [-
JUMOMPOTEUI0B CHIBOPOTKH KPOBHU.

200
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60
40
20

6= == KOHTPONb =hd==&5 mr/Kr

=33 par/Kr === 16 par/Kr

Puc. 4. Ilokazatenu ob1iero 0enka u O0EIKOBBIX (PpaKIMil CHIBOPOTKH KPOBH Y
KphIC 101 BiusHueM raukosui-HMM-1 (P < 0,05).

Pesynpratel u3yuenus riumko3wni-HMM-1 nokaszanu, 4To B HCCIEIyEeMBIX
7103aX B T€YEHUE TPEX MeECSIEB cojaepkanue kpearuHuHa (115,8 +£5,3; 119,4 + 6,4 u
114,6 £ 7,8 npotus 120,7 + 6,2), moueBunsl (8,3 + 0,22; 7,6 £ 0,41 u 8,1 £ 0,53
npotus 7,5 £ 0,33), octarounoro azora (20,6 = 3,5; 20,2 £ 3,7 u 20,1 + 2,7 npoTtus
21 £ 3,6) u xonectepun kposu (6,6 + 0,18; 6,2 + 0,14 u 6,1 = 0,24 npotus 6,9 = 0,19
B KOHTpOJe 2) HaXOAuWIoCh B mpenenax HopMbl. [{ukinodochamua B go3e 3 mr/kr
MOBbIIAET cofepxanue xonecrepuna (13,9 + 0,41 nportus 5,1 + 0,24), kpearnHuHa
(28,5 £ 7,5; nporuB 114,6 + 7,8), moueBunsl (15,5 = 0,30 npotus 8,1 + 0,53) u
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octato4Horo azora (28,6 = 2,6 nporus 20,1 = 2,7 B koutposue 2 npu P < 0,05). B
no3ax 2 ¥ 1 MI/KT He MOBBIIIAET cojiepxkaHue xonectepuna (8,3 +0,22 n 6,9 £0,18
npotuB 5,1 + 0,24), kpearununa (124,0 £ 6,7 u 120,7 = 6,9 nporus 114,6 + 7,8),
MoueBunbl (12,3 £ 0,39 u 10,1 + 0,09 npotus 8,1 + 0,53) u octarounoro azora (25,1
+4,3u 19,4 £2,6 nporus 20,1 &+ 2,7 B KoHTpoOJIE 2).

Brnusaue cybcraniuu v nukinodochaMuia B HCIBITYEMBIX J103aX B TEUCHHUE
TpeX MECSIIEB Ha OCTPOBKOBYIO YacCTh IMOKEIYJIOYHOM >Kee3bl ONpeAessiiaoch IO
M3MEHEHUIO COJIEpXKAHUSI TIIIOKO3bl B KPOBH Ha CEJEKTUBHOM aHAIMU3aTOpe (PUPMBI
I'paitnep. OTCyTCTBHE TIIOKO3YpUHM IOKAa3ajd0, YTO HE BIUAIOT HAa HWHCYJISIPHBIN
amnmapaT TOJDKEIyA0YHON Kene3bl. IIpoBeneHoO W3ydeHHE BIHMSHUSA CPEACTB Ha
CoJiep)KaHHE TIIFOKO3bI. Y CTAaHOBJICHO, 4TO TIHKO3WI-HMM-1 u mukinodochamua B
UCIIBITYEMBIX J103aX HE MOBBINMIAIOT YPOBEHB TIIIOKO3kI B KpoBH (4,8 = 0,21; 4,7 = 0,19
n5,0+0,22)u(6,0+0,20;4,9+0,17u 5,0+ 0,23 nportus 4,5 + 0,16 B KOHTpoOJIE 2).
Hcxons u3 moaydeHHBIX pe3yIbTaToB, MOXXHO CUMTaTh, YTO M3ydaeMasl CyOCTaHIIUU
U 1Ko ochamMu] He BBI3BIBAIOT TIIFOKO3YPHIO U THa0eTOreHHOro S deKTa.

HeiictBue  cyOcTaHIMM W Ipenapara CpaBHEHWs] HA  aKTHUBHOCTb
HecreMpUIeCKuX OKCHa3 TEYEHU OIEHUBAJIOCh IO MPOJOJDKUTEIIBHOCTH CHA
’KMBOTHBIX TTOcJie BBeaeHus rekceHana (Plea et al., 1958). Onpenensiiach Macca Tena
’KUBOTHBIX U B/O BBOJIUJICSI paCTBOp TreKceHasa B 103¢ 90 MI/Kr Ha pacTBOpE XJIOpuaa
Hatpus (0,9 %). [lpu BBemenmm rauko3uwn-HMM-1 B mosax 65; 33 m 16 wmr/kr
aKTUBHOCTH HecrenupuIecKux OKCHJIa3 MICUYCHU OIICHMBAJIACh 10
MPOJIOJDKUTENBPHOCTH CcHA. Kak mokazaim pe3yiabTaThl HAIlMX HCCIICTOBAHHM,
MOJTYYEeHHBIC TPU 3TOM JaHHBIE Haxoawituchk B HopMme (0,22 + 0,01; 0,20 + 0,03; 0,21
+0,12u 0,18 +0,41; 0,15 + 0,31; 0,14 + 0,12 mpotus 0,24 + 0,02 u 0,12 + 0,08 B
KOHTpoJisiX 2). B no3e 33 Mr/kr mpoao/DKUTENbHOCTh CHA HaXOJWjach B Mpeneiiax
HOpMBI. B 03¢ 16 Mr/kr depe3 3 mecsna y >KMBOTHBIX ITPOJIOKHUTEIHLHOCTh CHA
octaBajach npexHei. [lon Bmusauem mukinodochamuna B no3ax 3; 2 u 1 mr/kr
CHUXKAETCA  COJepKaHWE  ajbJo0Jia3bl, IEPOKCHUAA3bl KPOBHU,  IOBBIIIACTCS
acnapratamuaotpancdepasa (ACT) (1,9 £ 0,07 nporus 0,12 £+ 0,08 B KoHTpOIIE 2
npu P < 0,05.). B no3ax 2 u 1 mr/kr aktuBHocth ACT (0,90 + 0,06 u 0,80 + 0,027
nporus 0,24 + 0,02 B koHTpone 2) He U3MEHSeTCA. AKTUBHOCTb
ananmHamuHoTpancdepasbl (AJIT) B uccnenyemsix gozax (1,05 +0,17; 0,90 + 0,06 u
0,80 £ 0,027 mpotus 0,24 + 0,02 B KOHTpoJIC 2) B Ipeaeiiax HOPMBI. Pe3yibTarhl
OMbITa MOKA3aJIM, YTO BBEJCHUE CYOCTAaHIIMU B UCIBITYEMBIX J03aX B TEUEHHE TPEX
MeCSIIEB HE BJIMSET Ha aKTUBHOCTh HECHEUU(PUUYECKUX OKCUJA3 TCUCHH,
OLICHUBAEMYI0 TI0 MPOAOJDKUTENbHOCTH cHA. [locnme BBemeHus 1ukinodochamuaa
gepe3 MecAl B J03aX 3 U 2 MI/KT y JKHUBOTHBIX MPOAOJDKUTEIBHOCTH CHA
YMEHBIIIMIIACh, @ B ]03¢ 1 MI/Kr Haxoauiack B HOpMe. Uepes mecsil SKCIIepuMeHTa B
03¢ 3 MI/KT y KMBOTHBIX COH CTaja KOpoye, B J103¢ 2 MI/KI' HE3HAYUTEIbHO
yBEIUYWIIach, @ B 03¢ | MI/KI OcTaBajlach B Npeneiax HOpMbl. B TeueHue Tpex
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MECSIIIEB OIbITAa Y JKUBOTHBIX B J103€ 3 MI/KT IIPOJIOJKUTEIHHOCTh CHA CTalla MEHBIIIE,
a B 03¢ 2 U | MI/Kr IJIUTEIBHOCTh CHA yBenuuuiach. T.0., rmuko3un-HMM-1 He
BIIUSACT Ha AKTHUBHOCTh HECTEHU(PUUCCKUX OKCHIA3 IICUYCHH, OIICHHBACMYIO IIO
MPOJIOJDKUTENIBHOCTH CHA M HE OKa3blBaeT OTPUIIATENBHOTO JCHCTBUS HA
AeTOKcUIUpytomyo ¢yHKuuo nedeHu. Lukmnodocdamun BBI3BIBAET CHUXKEHHE
JTaHHOM (HYHKITUH TTCYSHHU.

DYHKIIMOHAJILHOE COCTOSTHUE MOYEBBIBOMSIIEH CHUCTEMBI OIEHUBAJIOCH IO
BEJIMYMHE Jauype3a W a”Haiu3dy Moudu. [IpoBoauinack oleHKa (yHKIIMOHAIBHOM
AKTUBHOCTH TIOYEK W aHAJIW3a MOYH IO CEKpeluuu (PeHOoJI-KpacHOTo J0 OMbITa, Yepes
1, 2 u 3 Mmecsia mocyie Havanga BBEJEHUS] CyOCTaHIIMU U TpernapaTta cpaBHeHus. [Ipu
BBeAeHUHU TIUKO3WI-HMM-1 B mo3e 65 MI/KT y )KMBOTHBIX B TCUCHHE TPEX MECSIICB
OTMEYaJIOCh He3HauuTelbHOe Bo3pacTtanue ¢pynkiuu moyek (0,097 £ 0,005 u 0,100 +
0,006 nipotus 0,091+ 0,004 u 0,095 + 0,010 npu P < 0,5), koTopoe HOpMAITU30BaIOCh
B BOCCTAHOBUTENBHBIN Mepuoj. BeijeneHuss caxapa ¢ Mouod He OOHApYXEHO.
CybOcranmus B qo3ax: 33 u 16 mr/ kr (0,098 + 0,006; 0,095 + 0,005 u 0,097 £+ 0,004;
0,091 £+ 0,002 mporus 0,091 + 0,004 u 0,095 = 0,010 B xoHTpose 2) uepe3 2-3
Mecsila ONbITa U B TEUEHUE TPEX MECSIIEB OMNbITA BO3PACTAHUS U U3MEHEHUS INype3a
He HaOmoganock. [lpu BBemeHun nukiaodpochamuaa B Ao3e 3 MI/KI  CHIDKAETCs
auypes, mnosBisoTes au3ypus u rematypusa P < 0,05. CnenoBarenbHo, IMIMKO3MII-
HMM-1 B no3e 65 MI/Kr B TeueHHE TPEX MECAICB HE U3MEHSET BBIJICIUTEIbHYIO
dbyukmuio mouek. [luknodochamun B 1o3e 3 MI/Kr Hapymaer QyHKIUIO MOYEK U
CHIDKAET CYTOUHBIN INYpPE3, B 103€ 2 MI/KT YMEHBIIAET CYTOYHBIN JUYpE3.

Jlnst ouenku BiugHUs rauko3ua-HMM-1 u npenapara cpaBHeHHs Ha PyHKIIUU
[MHC >KMBOTHBIX TPOBENEHO M3YYECHUE HEUPOAMHAMHYECKOM  AKTUBHOCTH
(moBeaenveckue peakiuu). Jlo Havama BBEACHHUS CPEACTB H3Y4YaluCh HCXOIHBIC
JJAaHHBbIE IIyT€M TECTUPOBAHMS B «OTKPBITOM IIojie». B TedeHue JBYyX MHUHYT
PErUCTPUPOBAIOCH YHUCIIO TEpPEMEIeHUM W3 KBajJpaTa B KBaJpar, BCTaBaHUN Ha
3aJIHUE JIAlIKU — BEPTUKAJIbHBIC IMEPEMEIICHUS, 3aryisiibIBAHUNA B OTBEPCTHS,
YMBIBAaHMH M KOJMYECTBO BEreTaTUBHOIO KoMIMoOHEeHTa. IlonmydeHHBbIE HaHHBIC
CPaBHUBAJINCh C pe3yJibTaTaMU IIOBTOPHBIX HCCICAOBAHUN  OPHUEHTUPOBOYHO-
HCCIIEIOBATEIBCKOTO MOBEACHUS JKMBOTHBIX, TPOBOJIMMBIX OJIMH pa3 B MecAll B
TeUeHUE TpexX MecsAleB. BBeneHue cyOCTaHIIMU B J103€ 65 MI/KT y KUBOTHBIX HE
BBI3BIBAJIO CTATUCTUYECKH JOCTOBEPHBIX M3MEHEHHUI YPOBHS TOPU3OHTAIHHOIO
MepEMEILCHHS] U UCCIIeIOBATENbCKUX peakinil. KoanyecTBO yMbIBaHUI YBEIUYUIOCH
craructndecku HesnaunrtenbHo (0,6 +0,38; 6,8 + 0,52; 7,0 + 0,44 npotus 0,1 + 0,61;
1,9 + 0,57; 3,4 £ 0,62). IIpu 3TOM HECKOJBKO CHHKAJICS BErCTATUBHBIA KOMIIOHEHT
(1,1+0,21;1,0+0,27; 0 mpotus 6,6 = 0,25; 4,9 + 0,33; 0 mpu P < 0,5). V skuBOTHBIX
B TEUECHHE TpPEX MECSILEB OTMEYAIOCh CHUXEHHUE YPOBHS TOPU3OHTAIBHOIO
MepEMEIICHUS] U UCCIIE0BATEIbCKUX PEAKIMM TOBEAEHUS B «OTKPBITOM IOJIE» IO
CPaBHCHHMIO C HCXOJHBIMM JaHHBIMH. OJHAKO, OTYETIIMBON 3aKOHOMEPHOCTH

21



BBISIBIICHHBIX W3MEHCHHU B IOBEICHUM Yy MbIIMICH dYepe3 2  Mecslla OIbiTa HE
npociiekuBanochk. Uepez 3 mecsiia ombITa MPUBENO K CTATUCTUYECKH 3HAYUMOMY
YMEHBILIEHUIO YHCIIa TOPU30HTAJIbHBIX MEPEMELICHUN U 3ariis/IbIBAHUI B OTBEPCTUS
(7,7 £ 1,56 u 0,9 £ 0,64 nporus 13,7 + 1,72 u 1,3 + 0,97 B koHTpONE 2 IpU P <
0,05), uTO yKa3bIBaeT Ha HE3HAYUTEIHLHOE CHI)KEHUE YPOBHEH 00IIeH ABUraTeIbHON
U UCCIIEI0BATEIIbCKON aKTUBHOCTH B MOBeACHUH kMBOTHBIX (11,4 +2,18; 1,6 £ 0,71;
1,6 £ 0,84 nporus 15,7 £ 5,29; 5,6 £ 0,98; 4,3 £ 0,70 B UCXOAHBIX 3HAYCHHUSIX).
CraTucTUYECKH YHCIO BEPTUKAJIBHBIX MEPEMELICHUNH M KOJIMYECTBO Jedexanuit
YMEHBIIIWIOCh TI0 CPAaBHEHUIO C UCXOJHBIMHU JAHHBIMU. Y KUBOTHBIX, MOJYYaBIIUX
rmko3ui-HMM-1 B no3ax 33 m 16 MI/Kr B TE€UEHHE TpeX MECSIEB YpPOBEHb
MOKa3aTenerd MOBEACHUS HE MNpeTepnes JTOCTOBEPHBbIX H3MEHEHUM. Pe3ynbprarsl
TECTUPOBAHUS MBIIIEH, MONy4aBIIMX cyOcTaHuio B qo3e 40 MI/Kr B Te4eHHE Tpex
MECSIIEB OIbITa AHAJIOTMYHBI JTaHHBIM, IOJYYEHHbIM K KOHIy JIBYXMECSYHOTO
BBEJICHUS rko3wi-HMM-1. TectupoBanue KUBOTHBIX, MOJy4YaBIIUX
ukiIodochamua B 103€ 2 MI/KT BBI3BIBAJIO HEKOTOPOE YMEHBIIEHHE BCEX YPOBHEU
MCCIICJIOBAHHBIX TOKa3aTelied B «OTKPBITOM IIOJIE» MO CPAaBHEHHIO C MOBTOPHBIMU
naHabiMH B mepuon HaOmioaeaus (P < 0,05). B mose 1 mr/kr HaOmomanoch
HE3HAUYUTEIBHOE T[OHWKEHHE YypPOBHS  TOPU3OHTAIBHOTO  MEPEIBIKEHUS U
MCCIIEI0BATENbCKUX peakinil. KoanuecTBO yMbIBAHUM YBEIMUHIOCH CTATUCTUYECKU
HE3HAYMMO, HECKOJIbKO CHM3UJICS BETeTaTUBHBIA KOMIIOHEHT, COKPATWUJIUCh BCE
pErUCTpUpyEeMbIe TTOKA3aTeNIM MOBEACHUS MblIiieit B «oTkpeiToM mone» (P < 0,5). B
no3e 0,5 MI/Kr cTajgo MEeHbIIIE YPOBHS TOPU30HTAILHOTO MTEPEMEIICHUS U HCCIIeI0BA-
TENBCKUX PEAKIM B MOBEJACHUU KUBOTHBIX MO CPABHEHUIO C UCXOAHBIMU JaHHBIMU
B mepuo HaOroAeHus B Teuenue AByx mecsies (P < 0,5). T.o., rmukosun-HMM-1 u
nukiiodochaMu; B UCCIEAYEMBIX J103aX HE HAPYIIAIOT MOBEACHUECKUE PEAKIUU Y
KUBOTHBIX B TECTE «OTKPBHITOTO MOJISI.

Hamu npoBeaeHo wu3ydeHuWe BIMSHUS HCCIEAYeMOW CYOCTaHIIMM U
ukiopochamuaa Ha coctosinue [IHC y )KMBOTHBIX: OpPUEHTHPOBOYHBIE PedIICKCHI C
HCIIOJIb30BAaHUEM TECTa «3ajie3aHUsl Ha CETKY», TOHYC CKEJIETHOM MYCKYJaTypbl Ha
pediekc «00KOBOE TOJIOKEHHEY, MUCPETAKCUPYIONIETO JTEUCTBUS «ITOATSITHBAHUS)
3aIHUX KOHEYHOCTEN U KOOPJIUHAIIUIO IBUKEHHUS C TIOMOIIBIO TECTA «BPAIAIOIIUICS
cTepKeHb». OMNbITHl NPOBENECHBI HA MBIIIAX, B XOAE 3KCIIEPUMEHTA >KUBOTHBIC
TECTUPOBAJIMCh [0 Hayalla Kypca BBEIAEHUSA CPEACTB U IIOJYYEHHbIC JaHHBIE
CpPaBHUBAJIKCH C PE3yJIbTaTaMU MOBTOPHBIX HCCienoBaHui uepes 1, 2 u 3 mecsna.

HeitictBue  ruko3un-HMM-1  u nuknodochamuga Ha  COCTOSIHUE
OPUEHTHUPOBOYHBIX PEQIIEKCOB U3Y4YaJIOCh HA MbIIIAX, C HCIOJb30BAHUEM TECTa
«3aje3aHusl Ha CETKy». B Xozje omblTa pEerucTpupoBaliOCh KOJIMYECTBO MBIIIEH,
MOJHSBIIUXCA B TEYEHUE 5 MUHYT 110 IPOBOJIOYHOM CETKE, HATAHYTOM moa yriiom 60°
B BEpXHUN 3aTEMHEHHBIM OTCEK KaMephbl. KoIMYecTBO JKMBOTHBIX, MOIHSBIIMXCS B
TEYEHUE 5 MUHYT IO MPOBOJIOYHOM CETKe, MOMy4aBIINX cyOcTaHIuio B 103€ 40 mMr/kr
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yepe3 mecsi (13,4 +0,6; 13,3 +0,4; 12,3 +0,8; 10+ 0,7 u 8 + 0,9 nporus 14,6 +
0,6; 13,2 +0,3; 12+0,9; 9,8 +0,6; 13,1 + 0,6 mpu (P < 0,5), cramo uyrs McHbIIIE
KOJIMYECTBA MOJIHSBIIMXCS KMBOTHBIX, YEM /IO OIbITA M0 CPABHEHUIO C KOHTPOJIEM.
[Tocne BBemenus cyOcraniiun B mo3ax 20 m 10 MI/KT KOIWYECTBO >KMBOTHBIX,
MOJHSABIIUXCA IO TMPOBOJOYHOM CETKE, OCTABaJOCh MPEKHUM, HE YMEHBIIAJIOCH.
Pe3ynbpTaThl MpOBEAEHHBIX OIMBITOB MOKa3ajd, YTO MPHU BBeAeHUU riauko3mwi-HMM-1
B n03¢ 40 WMI/Kr B TeueHHE Mecslla He HaOII0aioCh YMEHBIIICHUS KOJIMYECTBA
KUBOTHBIX, MOJHSBIIUXCS B TEUEHHE 5 MHMHYT MO MNpoBojouHOM cerke. [locie
BBeAeHus nukiodochamuaa B go3ax 2; 1 u 0,5 MI/Kr y >KMBOTHBIX HE OTMEUaJOCh
CHIDKCHHUSI OPHEHTHPOBOYHOT'O peduiekca, MOMHSBIIMXCS B TEUEHHE 5 MHUHYT IO
MIPOBOJIOYHON CETKE MO CpaBHEHUIO C KoHTpojeM. Kpurepuem sddekra yrparsi
pedekca «IMOoJ0XKEHUs CIIY U MOMENIEHUE KUBOTHOIO HA CIIMHY Ha MPOTSHKEHUU
2-X MUHYT. PeructpupoBajcs MNpPOLEHT >KUBOTHBIX, COXPAHSBIIUX «OOKOBOE
MOJIOKEHUEY» 2 MUHYTHI, KOTOPOE HE OBLIO yTpayeHO.

Wzyuenne BnusHus rnuko3wi-HMM-1 u npenapara cpaBHeHus Ha pediekc
MOJTATUBAHUS» 3aJJHUX KOHEYHOCTEH MPOBOJAUIOCH C IIEJbI0  BBISBICHUS
MUepelakcupyromero aecTeus. OueHuBagach COCOOHOCTh KMBOTHBIX HApyIIATh
PEAKIUIO «IOATATUBAHUS» 3aJHUX KOHEYHOCTEH MpU TNOMEUICHWU NEPENHUX, Ha
TOPU3OHTAIIBHO HATSHYTYIO MPOBOJOKY. Pe3ynbTaThl OmbITAa IOKa3ajld, YTO MpH
MOMEIIEHUN TePETHUX KOHEYHOCTEH Ha HATSHYTYIO MPOBOJIOKY Y BCEX JKMBOTHBIX B
UCCIEAYEMBIX [103aX, pEaKIUs <«IOATATUBAHUSA» 33aJHUX KOHEYHOCTEN HE
Hapymanack. T.0., raukoswn-HMM-1 wu mukinodochamus HE MOHMKAIOT
MOBEJICHUYECKUE pEaKIMU Yy JKUBOTHBIX; OPUEHTHUPOBOUHBIE pe(dIEKCh U HE
BBI3BIBAIOT MUEPEIIAKCUPYIOIIETO IEUCTBUS.

Bnusnue cyOcranuumu u uukiodochamMuga Ha KOOPAWHALMIO ABUKEHUS Y
KUBOTHBIX OIEHUBAJIOCH C TMOMOIIBIO TECTa «BPAIIAIOLIETOCS CTEPKHS». MbIln
OMBITHBIX TPYNN MOMEIIAIMCh HAa TOPU3OHTAIBHBIM CTEPKEHb JHAMETPOM 2 CM,
BpaIAIOUIUIICS CO CKOPOCThIO 5 000pPOTOB B MUHYTY. B TeueHue NByX MHUHYT BCe
KUBOTHBIE MO/ JEHCTBUEM IIpPENapaToB YJEPKUBAJIM PABHOBECHE HA CTEpIKHE.
CrnenoBarenbHo, riauko3ua-HMM-1 u nuknodocdamu He HapyIIaeT KOOPAUHAIUIO
newxenus. Pesynbrarel u3ydenus LIHC w HeliponMHAMHYECKOM aKTUBHOCTH Y
KUBOTHBIX TIOKa3ajgu, 4YTO CyOcTaHiusa U uukiopochamMua HE MOHUKAIOT
MOBEJACHUYECKUE PEAKIIMHU Y )KUBOTHBIX; OPUEHTUPOBOYHBIE PE(IICKCHI, HE BHI3bIBAIOT
MHUEPETAKCUPYIOIIEro JEUCTBUS U HE HApYIIAlOT KOOPAUHALIMIO JBUKEHMUS.

T.0., B YCIOBUAX XPOHUYECKOrO OJKcrepuMeHTta Triuko3wi-HMM-1 nHe
BBI3BIBAET IIOTEPI0 B MAacCE€ TeJla Yy JKUBOTHBIX, HE TMOBBIIIAET PEKTAJIbHYIO
TeMIlepaTypy, He OKa3biBaeT Tokcuueckoro aeictBusg Ha ¢yHkuuu CCC u opraHos
JbIXaHUS; TPUBOAUT K TEHACHIMM HE3HAUUTENbHOW JIEHKONEHUU, HE BIUSET Ha
KJICTOYHBIE 3JIEMEHTHI KOCTHOTO MO3Ta, HE BhI3bIBAE€T CHUKEHUS KOJIUYECTBA OOIIEro
Oelka, HE TTOBBIIIAET YPOBEHb JUMUIOB, 3-TUIONPOTEUIOB CHIBOPOTKU KpPOBH, HE
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OKa3bIBAa€T OTPULATEIBHOTO JEHCTBUS HA JIETOKCULIMPYIOUTYIO PYHKIUIO MTE€YEHH, HE
M3MEHSIET BBIICTUTENbHYIO (QYHKIMIO TMoYeKk, He mnoHmwkaer (ynkiuu [[HC, ne
CHIDKAET OPUEHTHPOBOYHBIE DPEQIIEKCHI, COXPAaHAET pPEPIEKC «IOJOKEHUSI», HE
BBI3BIBAET MHEpeNakcupyromero 3¢hexra, «IOoATATMBAHMI» 3aJHUX KOHEYHOCTEH,
HE HapylaeT KOOPAMHALMIO ABMKEHHS II0 TECTY «BPALIAIOLIETOCS CTEPHKHS.
Huknodochamu B 103¢ 3 MI/KI TPUBOJIUT K BBIPAKEHHOM JICMKOTIEHUH, CHUKEHUIO
COJZIEp>KaHUSI OTHOCUTEIIBHOTO M aOCOJIOTHOTO KOJIMYECTBA JUMQOLMUTOB B KPOBH,
BBI3BIBAET MOTEPI0 B Macce Tela Yy KUBOTHBIX, HE 00JaJaeT NUPOre€HHBIM
CBOMCTBOM, HE OKasbIBaeT Tokcudeckoro aedctBusi Ha PpyHkiuuum CCC u opraHoB
IbIXaHMs, CHMIKAET COJep)KaHHe oO0IIero Oelka B CHIBOPOTKE KpPOBHU, YPOBEHb
JUMHUIO0B U [B-TUNONPOTEUIOB, HapyllaeT (PYHKIMIO MOYEK U CHIKAET CYTOYHBIN
anype3; u ¢ynkuu [[HC. B mozax 3 u 2 MI/KT yMEHbIIAeT NETOKCHIUPYIOIINE
(GyHKUMY TTeYEHU; CYTOYHBIA qUype3 He3HauuTeNnbHO; cHikaeT Gpynkuuu [ITHC; 2 u 1
MT/KT BBI3bIBAE€T TPOMOOIIMTOIICHHUIO, TIOBBIIIICHUE MMOKAa3aTeNe KpacCHOW KPOBH,
TEH/JCHLIMI0O K YrHETEHHIO MHMEJIONO033a; CHIXKAET CoOJep)KaHue JUMQOLHUTOB,
METrakapuoLMUTOB M JIEMKO-3PUTPOOIACTHUECKOINO COOTHOIIEHHS B KJIETOYHOM
AJIEMEHTE KOCTHOTO MO3Tra; YMEHBILIAET COJEep)KaHue oOuiero Oeika, YBEITWUYMBAET
JUNAABI W B-munonporewasl W He oOjamaer AuabeTOoreHHBIM  d]PdexTom;
HE3HAYUTEIHHO CHUKAEeT HeHPOJUHAMHUECKYI0 akTUBHOCTh U QpyHkumu [THC.

Mop@domnornyeckoe UCCIeIOBaHUE B YCIOBUAX XPOHUYECKOTO SKCIIEPUMEHTA
mokaszano, 4ro TMKo3ua-HMM-1 B no3e 65 MI/KT BBI3BIBACT Yy JKMBOTHBIX
HE3HAUUTEIIbHBIE U3MEHEHUS B CTPYKTYpPE OTHAEIBbHBIX OPTaHOB: JKEIyAKa, TOHKOIO U
TOJICTOTO KUILIEYHUKA, ITOYEK, HOCAILIME aJalTUBHBIA XapakTep (puc. 5).

Puc. 5. Tonkuii kumednuk. ['mukozmi-HMM-1. 65 mr/kr. [ToBepxHOCTHBIH
SMUTENINIA BOPCUH YIUIONICH, KOHTYPHI HEYETKHE, HEKPOTH3UPOBAHBI.
OHTepOUUTHI AUCTPOPUYECKH U3MEHEHBI. B cTpome M oniHo-KiIeTouHast
uHpuasTparysa. CocyIbl ¥ KalWUISAPhI TOTHOKPOBHEI.

Oxpacka reMOTOKCHIMH-303uHOM. X200

CyOcTaHIus B 103€ 65 MI/KT He BBI3bIBaeT yBeludeHUs: Macchl nedeHu (2880
+ 23,20 mporus 3471 + 63,0); manmoueunukoB (9,61 + 0,63 mporus 6,80 + 0,68);
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cenesenku (330 + 26,0 nporus 332 + 24,01); tumyca (25,5 + 0,21 u 26,6 £ 5,77) u
mampoysnos (4,29 =+ 0,19 mporus 3,79 + 0,11 B xonTpone mpu (P < 0,5), uro
CBUJETEIBCTBYET O HETOKCUYHOCTH CYOCTAHIIMH, OTCYTCTBHUM KYMYJISITUBHOI'O
abpdekTa W MyTarecHHOW AaKTUBHOCTH. B KOCTHOM MO3re Yy JKHBOTHBIX TIpH
WCIIONb30BaHUN TIUKO3WI-HMM-1 B nmo3e 65 MI/KI He YBEIMYHMBAIOCH YHCIIO
HE3peNbIX KJICTOK MHUEIOUTHOTO psda, HE YMEHBIIAIOCh KOJUYECTBO JJIEMEHTOB
APUTPOTIOI3A M YTHETEHUS TEeMOII0d3a.

T.0., pe3ynsrarel MOP(OTOTHISCKOTO H3YUYCHHS XPOHUYCCKON TOKCHYHOCTHU
rimko3mT-HMM-1 B go3e 65 MI/Kr mokasanio, 9To CyOCTaHIHsI OKAa3bIBACT JICHCTBHEC
Ha CTPYKTYpY JKENIylAKa, TOHKOTO M TOJCTOIO KHIIEYHHUKA, IIOYEK, HOCSIIEe
aJaNTUBHBIA XapakTep B CpOKe oqHOTo Mecsna. CTpyKTypHbIE H3MEHEHHUS B IMOYKaX
BBISIBJIEHBI B CpOKe HaOmromeHus jBa mecsma. CyOctaHiusi B go3e 33 MI/KI He
CHIDKAET KIJIETKH OJPUTPOMIIHOIO pOCTKAa. B OONBIIMHCTBE HU3Y4YEHHBIX OpraHax
OTIPEIEINACTCS] OTCYTCTBUE M3MEHEHHH B MUKPOCTPYKTYPE, UYTO CBUACTEIBCTBYET O
HeToKcHuyHOCTH Tiauko3mi-HMM-1. Iluknodochamung B mo3e 3 MI/KT B MHOYKax
BBI3BIBACT HAOyXaHHWE CTEHOK apTepHojl, JETCHEpAIldi0 JMUTEINUS KAaHAIbIEB, B
IIUTOBUJIHOM  JKeJie3€ TOPMOXKEHHME HAKOIUICHUS KIJIETOYHBIX JJEMEHTOB B
COCIMHUTEIBLHON TKaHW, YMEHBIIAET KOJMYECTBO M aKTUBHOCTH IEPUTOHEATHHBIX
Makpo(haroB; OKa3bIBaeT IECTPYKTUBHBIC U TUCTPOPUIECKUE U3MEHEHUS B TICUCHH, C
MOSIBJIEHUEM CEPO3HOI0 BOCTIAJIEHMSI, 0UaroB MUKPOHEKPO3a; HE3HAYUTEIHHO BIIUSET
Ha JKENyJOK, KHUIIEYHUK, HECTOMKO (5 JHeW) yrHeraeT remorno33, MOCJE€ Yero
HACTyMaeT ObICTpas pereHepalys, MueIorpaMma HopMaau3yeTcs 4yepes3 JIBe Helemu;
B 703aX 2 W 1 MI/KT BBI3BIBACT TCHJCHIIMIO K YTHETCHHIO MHEIIOI0A3a; CHIDKACT
cofepkaHre  JUMQOIMTOB, METrakapuolMTOB M  JIEHKO-3pUTPOOIACTUIECKOE
COOTHOIIIEHHE B KOcTHOM Mo3re; pyukiuu [IHC; Hekpo3 KileTok, pa3BUTHE KUPOBOM
aucTpodun, IereHepaTUBHO-IUCTpOdHUUECKe OOpaTUMbIEe HW3MEHCHHS B TICUYCHH,
cene3eHke; JUMGOUAHBIX OpPraHOB;, OTMEUAIOTCS aTPOPUUYECKUE HU3MEHEHHS,
BOCTIAINTENIbHAS WH(DWIBTpAIIAS KEIyJKa, KWIICYHUKA, BBI3BIBACT HaOyXaHWE
CTEHOK apTepHUOJI U ACTCHEPAIUIO SIIUTEINS KaHAJbIIEB TTOYCK.

B V raaBe «M3yuenme cneuupuuyeckonn INOA rimkosma-HMM-1 Ha
’KMBOTHBIX-0IIyX0JIeHOCHTEsIX ¢ AOD (AUIUIOWAHBIM BApPHAHT)» COJIEp)KATCS
pe3ynbrarhl uccienoBanus [IOA cybcranmum u mpernapaTta cpaBHeHUs. Pe3yabTaTe
UCCleNoBaHus acuuTHOro Bapuanta AOD nokaszanu, uyto riuko3wi-HMM-1 B nosze
40 Mr/Kr CHWXaeT Maccy Teja Yy OIYXOJICHOCUTENEH J10 HOPMBbI, MOJTHOCTHIO
ymenbinas ooveM omyxonu u I[1O sddext paBen 93%, BBI3BIBACT 3HAYUTEIBHOE
CHIDKEHHUE JISUKOIIUTOB B KPOBH JI0 HOPMHI (pHC. 6).

Huxnodpochamua ymeHbIIaeT Maccy Tella y OIyXOJeHOcuTened B 2 pasa
MEHBIIIE; YTHETAaeT JIEHKOIO033: OTHOCUTEIbHOE U a0COJIIOTHOE KOJUYECTBO
TUM(OITUTOB, BCJIEACTBUE YEro, BBI3BIBAET BBIPAKECHHYIO JIEUKOMEHHIO, oOIiee
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KOJIMYECTBO JICHKOIIUTOB B TMEpU(EPUICCKON KPOBH CHIIKACTCS HAIOJOBUHY
(P £0,05); TPO cocrasnsier 47 %. MeHee uyBCTBUTEIbHA K MpeNapaTy CPaBHEHHUS
nepeBuBHasg AOD.

23,7 8, 1 mn?

12,3 11,6

952

Puc. 6. Coneprkanue JeHKOIMTOB BliepuPepruecKoil KpOBH Y MBIIIEH TTPU
acuutHOM BapuanTe AOD nipu BBeneHun riauko3mwi-HMM-1(P < 0,5).

[Ipy UUTONIOrMYECKOM HCCIEIOBAHUMA ACIUTHOW OITyXOJH BBISIBJICHBI
OTJENbHO JIeXKAINe KIETKU B Pa3IMYHbIX NOJIOKEHUAX. B penaparax KOHTPOJbHOMN
IpyIIbI HAOIIOIATNCh PU3HAKK aIroNTOo3a B BUJE «IPOTYOEpaHIIeB) LUTOIMIA3MBbI.
OnyxoneBble KJIETKA OKPAIIUMBAJIUCh HMHTEHCHUBHO, HAaXOAWIHCh B COCTOSIHUU
au3nca ¢ oO0pa3oBaHUEM KIETOK-«TeHel». B mozax 40; 20 u 10 mr/kr Ha ¢done
rmuko3nl-HMM-1  onmyxomneBble KIETKM 3aMETHO YMEHbIIWINCH. OOHapyKEHBI
Me30TeNnalbHbIe KJIETKU C alloNTO30M B MEpHO/IE Ju3nuca ¢ ((OpMUPOBAHUEM KIIETOK-
«reHei». Yrto ke Kacaercsa pe3ylbTaroB MNaTOMOP(OIOrHUECKOTO H3YYeHHs
cnerupuueckorn  [IOA raumkozun-HMM-1 npu acuutHom Bapuante AOD, TO
OHMIIOKA3aJM, 4YTO B CTPYKType opraHoB Yy omyxoieHocurened 1O sddekr
NPOSIBJISIETCS.  MOBPEXKJACHUEM  OIMYXOJIEBOM  TKaHW: MOAUMOPGU3M  KIIETOK,
oOpa3oBaHHE MHOTOSIEPHBIX KJIETOK M O04YaroB HeKpo3a. B kierkax omyxosiu
HaAOJIOJIAI0TCA IET€HEPATUBHO-IUCTPO(PHUUECKUE U3MEHEHUS, KOTOPble MPUBOJAT MX
K Tubenu u nm3ucy. Ha Mecte rubenu omyxoJieBbIX KJIETOK M BOKPYT 30HBI HEKpO3a
HaOd0JaeTcs pa3pacTaHUE COEIMHUTENbHOM TKaHU. KpOBEHOCHBIE COCYIbI
pacIIMpPEHBI U MOBBIIIEHA MPOHUIIAEMOCTh COCYIMCTON CTEHKH.

[{uTonmornyeckuii aHanu3 IMokasaj, YTO MOcjie BBeAeHUs IuKiIodochamuaa B
703€ 2 MI/KT OIyXOJIEBbIE KIJIETKM HE3HAUUTEIHHO YMEHBIIWINCh. OOHApYy>KEHBI
ME30TeIHaIbHbIE  KJIETKH C HadalbHBIMUA MpHU3HAKaMH anonrtosa. OmyxolieBble
KJIETKM HAXOIWINCh B COCTOSHUM JIM3UcCa ¢ 0Opa3oBaHHMEM KIIETOK - «TeHei». B
nozax 1 wm 0,5 Mr/kr omyxoseBble KIETKM YMEHBIIWIUCh HE3HAYUTEIHHO.
[IpocmaTpuBamuch ME30TEIUAIbHBIE KJIETKH. Pe3yiabTaThl ONBITOB MOATBEPAWIH
JaHHBIE JPYTUX aBTOPOB O JACHCTBUU IuKIodochamMuia Ha CTPYKTYpPY OpraHoB: B
XKKT BbI3bIBaeT: arpoduyeckue, JIer€HEpaTHUBHbIE HW3MEHEHHUS KUIIEYHHUKA,
BOCHIAIUTENIbHA WHOWIBTPAIUsl CTPOMBI, MOJCIU3UCTOrO CJOS; JACCTPYKTUBHbBIC
M3MEHEHHs, CEpPO3HOE BOCMAJIEHWE, O4Yard MHMKPOHEKpPO3a B IME€YEHHU; OKa3bIBAET
TOKCUYECKOE JCHCTBME HA TNOYKU: HaOyxaHUE CTEHOK apTepHoi, JIereHeparus
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AOUTENNS KaHAIbIEB, U3MEHEHHsS] B JHIOKPUHHON CHUCTEME; CHUXKAET (PYHKIHUIO
IIMTOBUJIHOM  JKene3bl;  HaONMIOJaloTCs  O4ard TIeMOoIod3a B CTBOJOBBIX
reéMOIOATUYECKUX KIIETKaX; B COEJAMHHUTENIbHON TKaHU MPOUCXOJUT TOPMOKEHUE
HAKOIUIEHUS KJIETOUHBIX 3JIEMEHTOB, YMEHBIIIAETCSI AKTUBHOCTh MaKpO(Qaros.

Nzyuenne cnemmduueckoit [1OA roukozun-HMM-1 wa n/x Bapmante AOD
MO3BOJISIET TOBOPUTH O TMPEUMYINECTBE U3y4aeMON CyOCTaHLIMM, KOTopas B
UCCJIENYEMBIX J103aX CHHYKAE€T MAcCy Teja y OIYXOJIEHOCUTENIEH 10 HOPMBI, Macca
OIyXxoiu Ha 7-, 14-ii u 21-e gHU nouTH NOJHOCTBIO yMeHblnaacek; TPO cocraBuio
97 %, CIDK paBusiercst 81%, [TOA onenuBanach nmo YITXK (175 aneit); yMeHbIIAIOCH
KOJIMYECTBO JIEHKOLIMTOB B KPOBH J10 HOPMBI (puUC. 7).

Puc. 7. Bnussaue cybcraniuu rimko3mwi-HMM-1 Ha maccy moakoXHOM
ormyxonu Jpnuxa Ha 21-it gens onwita ( P <0,05).

CnenoBarenbHo, rauko3wi-HMM-1 coorBerctByer kpurtepusim I[IOA B
nepBUYHOM cKpuHuHre mno orbopy 11O npenaparos. Ilon BiausHueM mpenapara
CpaBHEHHUS Macca ONyXoJM yMeHbliuiaack B 2 pasza, TPO cocraBuno 47 %,
INPOUCXOAWIIO YIHETEHHE JIEMKOINOo33a 3a CYET OTHOCUTEIBHOIO U aOCOIIOTHOIO
KOJINYECTBA JIMM(OUIHBIX FTTEMEHTOB KPOBH, HE3HAYUTEIFHO CHU3HIOCH KOTUYECTBO
JEMKOUUTOB MO CPAaBHEHUIO C KOHTPOJBHBIMHU >KUBOTHBIMHU-OMYXOJIEHOCUTEISIMHU.
IIpenapat cpaBHeHus Takxke coorBercTByeT Kputepusim I[IOA. PesynbraTsl
naTroMop(OIOrHIecKoro HMCCIENOBaHUsS BHYTPEHHUX OpPraHOB M TKaHEW Takxke
CBUJETEIBCTBYIOT O TOM, YTO B MHUKDPOCTPYKTYPE OpPraHOB Yy OIIyXOJEHOCHUTENIEH
MIPOUCXONST aHAJIOTMYHbIE M3MEHEHUs, Kak npu crneurduueckoil [IOA acuurHOro
Bapuanta AOD.

T.o., wm3ydenme cnemudpuueckoir I[IOA Ha MoJenM acCIUTHOM ONMyXOJH
nokaszasio, 4ro mMKo3wi-HMM-1 ymeHpmiaer mMaccy y ONyXOJEHOCHUTENEH,
MIPOUCXOUT crajl onyxoiyu, yBeauuuBaercs [10 sddekrt, cHUKaTCS TEMKOIUTHI B
KpoBu 10 HOpMBI, [IOA coctasmsier 93%. [1pu n/k Bapuante Ha 7-id, 14-ii u 21-e n1au
OTbITA CYOCTAHITUSI BHI3BIBACT MOJTHOE YMEHBIIICHUE MACCHI OIYXOJIU U JICHKOIUTHI B
kpoBu 110 HopMBI, CITXK - 81 %, YIDXK - 175 gneit, TPO - 97 %. lluknodochamun B
2 pa3a yMeHbILIAaeT Maccy Teja, 00beM OMYyXOJIM, JIEMKOUUTHI B KPOBH, YTHETAET
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JIEHKOII033 32 CYET OTHOCHUTEIIBHOI'0 M a0COMIOTHOrO KosnuecTBa tumponutos; TPO
— 47 %. K npenapaty cpaBHEHHUS MEHEE YyBCTBUTENbHA niepeBuBHas AOD.

[Ipy UUTONOrMYECKOM H3YYEHUU ACUUTHOW OMYXOJU BBIABIEHBI OTIEIBHO
JeXalue KIETKH B Pa3jW4yHbIX IOJIOKEHMIX. B mpenaparax KOHTPOJBHOW TPYIIIBI
HAOMIOAQIMCh TPU3HAKK alonTo3a B BHJIE «IPOTYOEpaHLEB» LUTOIUIA3MBI.
OnyxomneBble KJIETKH OKPAIMBAIINCh UHTEHCUBHO, HAXOAWINCH B COCTOSIHUM JIM3HCA
c oOpa3zoBaHHeM KJeTOK-«TeHel». B mose 40; 20 u 10 mr/kr Ha (oHE TIMKO3WMII-
HMM-1 onmyxoneBble KJIETKH yMEHbIIWINCh. OOHAPYKEHbI ME30TEIUAIbHbIE KIETKU
C afnomro3oM B Iepuoje Ju3uca ¢ (GOPMHUPOBAHUEM  KIIETOK-«TEHEH».
[Tatomopdomnornyeckoe uzyuenue cnemuduueckoir [IOA cybOcranuuu npu AOD
(IUMIOWIHBIA ~ BapWaHT)  MPOSBISIETCS  MOP(HOJOTHMYECKHMH  MPU3HAKAMU
MOBPEXKIEHNS OIYXOJIEBOM TKaHU: TOSABIIIOTCS MHOTIOAJIEPHBIE KIIETKH, O4Yaru
HEKpO3a, BIPAXKEHHBIE JIETEHEPATUBHO-TUCTPOPUUECKUE U3MEHEHUS, THOEIb U JIN3UC
KJIETOK. BOKpyT 30HBI HEKpO3a pa3pacTaeTcs COCIUHUTENIbHAsI TKaHb, KPOBEHOCHBIE
COCYJIbl PACIIMPEHBI, IPOHULIAEMOCTh COCYI0B IIOBBILICHA.

[Tocne BBeaeHus uukiodochamuma B J103€ 2 MI/KT OMYXOJEBbIE KIIETKU
yMeHbIIMIUCh. OOHApYKEHbl ME30TENUAIbHbIE KJIETKUA C HaYaJIbHBIMU MPU3HAKAMU
anonto3a. OmnyxosneBble KJIETKH HAaXOJIWINCh B COCTOSIHUM JIM3HMCAa C 00pa3oBaHUEM
KIETOK-«TeHe». B nmozax 1 u 0,5 Mr/kr omyxoneBble KIETKH YMEHBIIMINCH
He3HauuTenbHO. [IpocMaTpuBanuce mMe3orenuanbHble KieTku. [latomopdonoruuec-
KO€ HCCJIEJOBAaHME II0KA3ajio, 4YTO LHUKIopochamMui MPUBOAUT K PACHIUPEHUIO
COCYIOB IICUCHM: ITOSBISAIOTCA OYard IeMOII0d3a B CTBOJIOBBIX TI'€MOIIOITUYECKHUX
KJIETKAaX, [EepUTOHEAIbHbIE MakKpoaru B PBIXJOM COEIUHUTEIBHONM TKaHM.
[Ipoucxomur  HaOyxaHMe  CTEHOK  apTepuol B  TOYKaX,  JIETE€HEpALUH
AIUTENUSIKAHAIBIEB, aTpoUUYEcKre U JTUCTPOPUUECKHUE H3MEHEHUs CIIU3UCTOU
KENyJKa, KUIICUYHUKA; BOCMAIUTENbHAS WH(DWIBTPAIUS CTPOMBI M TIOJICIU3UCTOTO
CJI0s; YTHETaeT MHUTOTHYECKYI0 AaKTHMBHOCTb OIIyXOJEBOM TKAaHW; OTMEYaeTCs
IUCKOMIUIEKCAlMd W PE3KUM monumMopdu3M  KJIETOK, OOJIbIIOE KOJUYECTBO
TUTaHTCKUX MHOTOSIZIEPHBIX KIIETOK, HaTOJIOTMYECKUE MUTO3bI, MHOKECTBEHHbBIE OYaru
HEKpO03a; BBIPAXKEHHBIC JIETCHEPATUBHO-IUCTPOPUIECKUE HM3MEHEHHS B KIIETKaX
OITyXOJIM, IPUBOASININE K THOETU U JM3KUCY; HA MECTE THOEIN OMyXOJIEBBIX KJIETOK U
BOKPYT 30HBI HEKPO3a Pa3pacTacTcs COCAUHUTENbHAS TKAaHb, PACHIUPSIOTCS COCYIBI,
MOBBIIIAETCA IUIOTHOCTh KAIMJUISIPHOTO Pycia U APEHAKHbIE CBOMCTBA COCYIUCTOM
crenku. Cyoctanmus u nukiodochamur cooTBeTCTBYIOT kKputepusim [10 nerictBus B
NEePBUYHOM CKpHHMHTE 110 0T00py 110 cpencts.

I'maBa VI «U3y4yeHuro ¢GapMaKo-TOKCHKOJOTHYECKUX  CBOMCTB
riimko3wi-HMM-1 B cpaBHenunm ¢ unukjaogochamuaom». IIpoBoaunock
MCCJIEIOBAHUE MECTHO-pa3Ipaxaroiero AeiucTeus cyocranuu. Pesynprarsl | cepun
OIbITa MOKAa3aJId, YTO MOCJE BBEICHHS CYyOCTAHIIMN B TEUCHHUE HENIEIU Y )KUBOTHBIX B
MECTE BBEICHHS Ha KOXE U B MOJJIeXKallled MbIIIEYHOW TKaHU OOKOBOM MOBEPXHOCTH
00J1aCcTH )KMBOTAa MECTHO-pa3Apakaromiero jacicTeus He HaOmogaercs. Bo I cepun
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ombiTa cyocTaHuus rauko3mwi-HMM-1 Ha koxke W CIM3UCTOM 000J0YKE HUKHETrO
BeKa TIJla3 MECTHO-Pa3JIpaKalIIero W KOXHO-PE30OpOTHUBHOTO JCHCTBUS HE
nposBisitoT. [lokazarenu nepudeprdeckoil KPOBH Y ONBITHBIX TPYIII, TOJYYaBIITHX
CyOCTaHIIMM, B HCCIEIYEMbIX J03aX, HaxXOAWINCh B TMpeaeaax B HOPMBI.
Mopdonornyeckoe U3ydeHrue KOXKU U MOAJIeKAIIEeH MBIIICUHOW TKAHH, CIU3UCTOU
000JI0YKH HIMKHEro BEKa TJla3 IMOJI BIUSHUEM CYOCTAHIIMM CPaBHEHUS B TECUCHHE
HEJINIM TO0Ka3aJ0 OTCYTCTBHE MECTHO-Pa3pakarolero M KOXKHO-PE30pPOTHBHOTO
nevictBus. CrnenoBarenbHo, MMKO3WI-HMM-1 B uccieayempix 1o03ax B TeUYEHUE
HEJIIU Y )KUBOTHBIX B MECTE BBEJICHHS HA KOKE U B MOJICKAIIECH MBIIIICYHOU TKAHU
OOKOBOI TTOBEPXHOCTH O0JIACTH KMBOTA U CIM3UCTON 000JI0UYKE HHKHETO BeKa Tiia3
MECTHO-Pa3IpaXaroniero M KOXXHO-PE30POTHUBHOTO JICUCTBHSI HE IPOSBIISCT.
Huknodochamun obnagaer cinabo BBIPAKEHHOM JIEMKOTOKCUYHOCTBIO, OTMEYAETCA
BBIpaXKE€HHas JIeHKoIeHus1, TpomoonutoneHus, B MII/[ (MakcuManbHO miepeHocuMast
7103a) - HECTONKOE yrHEeTeHHEe TemMorion3a. Mopdooruaeckoe M3yudeHHE KOXHU U
MOJITISKAIIEH MBIIIEYHON TKaHW, CIIM3UCTOW OOOJOYKH TJIa3 MOKa3aji0 OTCYTCTBHUE
MECTHO-pa3/Ipa)karoliero U KOKHO-PE30pOTUBHOIO JICUCTBUS.

[IpoBeneHo n3yueHne BO3MOKHOTO ajlJIEPrOreHHOrO JAEHCTBUS CYOCTaHIIMM B
HCCIIENYEMBIX J03aX TpU 28-M JHEBHOM BBEJICHUMHM B JABYX CEpUSAX OMbITa IO
OOILIETIPUHATON METOJUKE, KOTOPOE IMOKa3aja0 OTCYTCTBUE KOXKHO-PE30POTUBHOIO
JENUCTBUS, AJUIEPTUUECKON PEaKIMK U MaJeHUs OOIIEro Yyucia JCHKOIUTOB B KPOBH.
HccnenoBanusi MHUKPOCTPYKTYpPbl BHYTPEHHUX OpPraHOB IIOKa3ajdud OTCYTCTBHUE
ajuieproreHHoro gevcteus. T.o., rmmko3wi-HMM-1 B uccienyeMbix no3ax npu 28-
JTHEBHOM BBEJEHUU B JBYX CEpUSX ONbITa TMOKa3ald OTCYTCTBUE KOXKHO-
PE30pPOTUBHOIO U AJUIEPTOT€HHOTO ICUCTBUSI.

W3yyeHne  BO3MOXHBIX  KYMYJISITUBHBIX  CBOMCTB  mmko3wi-HMM-1
MIPOBOJWIIOCH MO "TECTy CYOXpOHHYECKOM TOKCHYHOCTH'", KOTOpPHIH OCHOBaH Ha
BO3MOXKHOCTH OLIEHKM ajanTtauuu K cyOctaniuu. MccnenoBaHus mokazalid, 4TO
rko3ui-HMM-1 npu MHOTOKpaTHOM BBEICHMM HE O0JajaeT KyMYJIHPYIOIIeH
ciocobHocthio. Jlms HAM xapakTepHO OBICTpOE HCUE3HOBEHHE W3 KPOBH,
cyOcraniusa 6au3ka k npyrum HAM (HMM, apano3sa u ap.) o npoaoKUTEIbHOCTH
mupkysiun kpoBu. [locnme  BBemenus umknopocdamuna B MIIJ] gepe3 24 uyaca
MOJIHO€ KMCUE3HOBEHHE TMPOSBICHUN TOKCHUYHOCTH HaOomaeTcss depe3 26 IHEH,
00J1ajaeT BBICOKOM KyMYJIMPYIOIIEH CHOCOOHOCThIO M HHU3KOH O0OpaTHMOCTHIO
TOoKcuueckoro aeWctBus. CrnemoBarenbHo, Tiuko3wi-HMM-1  ne o6mamaer
KYMYJISITUBHBIMU cBoMcTBamu. [lukiodocdamun mmeer BHICOKYIO KyMYJIUPYIOIIYIO
CIOCOOHOCTh M HU3KYHO 00paTUMOCTh TOKCHUECKOTO JEHCTBHUS.

JIns OLIEHKW COCTOSIHUSI UMMYHHOM CHUCTEMBI Y >KMBOTHBIX IOJ BIIMSTHHUEM
ruko3uwi-HMM-1, ucnonb3oBasiuck Tecthl [-II  ypoBHel wuccienoBaHus B
MUKpoBapuante (Tadi. 3).

Pe3ynpraThl uWcclienoBaHUS MOKa3alyd, YTO IIOCIE€ BBEACHHUS H3Yy4aeMou
cyOCTaHIIMU CIIOCOOHOCTH OpraHu3Ma K (pOpMUPOBAHHIO MOJHOIEHHOT0 UMMYHHUTETA
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BbIPAXKacTCA B (1)8,36 BBIPA)KCHHBIX WJIHW IMOBBINICHHBIX UMMYHOJIIOT'HYCCKHUX CABUTOB!

CoJlep)KaHhe HEUTPOPUIIOB,

OTHOCHUTEIbHBIC 3HaueHus 1-

u  B-mamdonuros,

TeOUIUTMHPE3UCTCHTHBIX M ~4yBCTBUTEIBHBIX PO3ETKOOOPA3YIONIUX KIETOK.

Tabmuma 3 — Bnusaue rimuko3un-HMM-1Ha nmokasarenu ¢gparonurosa y MbIIICH

CTaTHCTH- Jo3bl, rimuko3na-HMM-1
IJ::')[ Ioka3areau YyecKue Koutpoas | Il rpynna | IV rpynna | V rpynna
nokasateau | Il rpynma 40 mMr/kr 20 mMr/kr 10 mr/kr
1 n 10 10 10 10
o | arowdrapHas [y 58,5583 [ 38,3142 [47242,86 | 57,942,96
aKTUBHOCTB, %
3 P <0,02 <0,05 <0,001
4 n 10 10 10 10
5 | QParouuTapHoe yrp, 4,07£0,15 | 2,74£0,12 | 2,60+0,14 | 3,15+0,06
6 e P <0,001 <0,001 <0,001
7 n 10 10 10 10
8 Hetitpodunsr, | Mtm 24,3+1,86 35,84+0,86 36,4+1,36 35,2+1,39
9 % P <0,01 <0,01 <0,001
ITpumeyanue: P — 10CTOBEPHOCTD PA3IM4M OIBITHBIX U KOHTPOJIBHBIX IPYIIIL
B xpoBu y mbiieit B 103¢ 40 MI/Kr OCHOBHBIE TTOKA3aTeId KIMMYHHOW CUCTEMBI
ocratorcs  0e3  m3MeHeHuit.  [lukiodochamuy  okaspiBaeT — BBIPaAXKEHHOE
MMMYHOJICTIPECCUBHOE JICHCTBUE, CHIDKACT (haroluTapHyr aKTUBHOCTD JICHKOIIUTOB,
YMEHbIIAET OaKTEePHUIIUTHOCTD KpOBH, CIIOCOOHOCTH JuM@o1UTOB K
OmactrpandopManuy, TOBPEKIAET pPaA3IUYHBIC MOMYJSIIUN  JTUM(OIUTOB, B

JacTHOCTH B-cucteMbl u 1p. AHanmM3 pe3ynbTaToOB MMMYHOTOKCHYECKOTO JICHCTBHS
npu BBeneHnN MHKO3uiI-HMM-1 B uCHBITYyeMBIX 103aX MOKa3all, YTO HE BBHI3HIBACT
CTUMYJIALUIO pOCcTa JUM(OUTHO-KIECTOYHBIX 3JIEMEHTOB HMMYHOKOMITETEHTHBIX
opradoB. B | cepuun ombiTa mipu orieHKE (paroruTapHBIX MapamMeTpoB, YCTaHOBJIEHO,
YTO HWMEETCS CHIDKEHUE TOTJIOTUTENIbHOW aKTUBHOCTU HEUTPOPUIOB, HO OTH
rokasareny ObLIu B HOpMe. DaroruTapHas akTUBHOCTh HEUTPO(DUIIOB OTCTaBasa 1o
CpaBHEHHIO C KOHTponbHON rTpymmoi (P < 0,1), y J>KMBOTHBIX, MOJTY4aBIINX
cyocranmuto B go3e 10 Mr/kr octaBanach 0e3 n3MeHeHHUi. BBenenne cyocTaHIIuN B
no3ze 40 mr/kr Ha yncno AOK (1036 + 71,7) (95,1% K KOHTPOIIO) OTPHUIATEIHHOTO
BIIMSAHUS HE okasbiBasio. [10/100HBIM MakcuManbHbIN 3 dekT Habmoaancs B fo3ax 20
n 10 mr/kr (1253,1 = 71,7 u 1253,2 £ 122,6), 94T0 CpaBHUMO JJIsd TICPBUUHOMN
uMMyHU3anuK. KomndecTBeHHbIE M Ka4eCTBEHHBIC N3MEHEHUS OBLITH CXOJIHBI BO BCEX
no3ax cyOcTaHIuu. Takoe COBMAJEHUE PE3YIbTATOB MPEAINOoaraeT O TOM, YTO
CIIOCOOHOCTh OpraHu3Ma K (POpMUPOBAHHMIO MOJHOIEHHOTO MMMYHHOI'O OTBETa HE
HapymieHo. Bo Il cepum ompiTa MMMYHOPEryJISITOPHBIM HWHIEKC KPOBH Y MBIIIEH
riuko3mwi-HMM-1 B no3e 10 MI/Kr MOJHOCTBIO COXPAHEH, UCKIIOUEHHS] COCTABIISIET
NPU B ucnbITyeMbIX 703aX, KOTOPBIA OCTaBajcs MOBbIMIEHHBIM. HaOmromarorcs
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CTaTUCTUYECKU  JIOCTOBEPHBbIE  YBEJIHMYEHHUS  COAEpKAaHUA  HEUTPOPUIIOB,
YYaCTBYIOIINX B (paronuTo3e, YTO CBUIETEIBCTBYET, O JYUYIIMX KOMIIEHCATOPHBIX
BO3MOYKHOCTAX OpraHu3Ma Yy MbIIIEH, T.K. OTOT MPOLECC COMPOBOKAAETCS
coxpaHeHueM (haroruTapHOi aKTUBHOCTH Y JKHBOTHBIX, MTOJYYaBIIMX CyOCTaHIIUIO B
noze 10 mr/kr mo cpaBHeHWIO ¢ KoHTpoinem (57,9 + 2,96, mporuB 58,5 + 2,96).
JlaHHbIE M3MEHEHHUS MOXXHO MHTEPIPETUPOBATHh KaK COXpaHeHUEe (DYHKIHOHAIbHBIX
criocoOHOCcTe HeHTpoduiIoB kKomrneHcaTopHoro xapakrepa. B Il cepum ombita mipu
BBEJICHUM CYOCTAaHIIMM OJHOBPEMEHHO C BBEJACHHEM OapaHbUX DSPUTPOIUTOB
konuyecTBO AOK He oTiamyanach OT KOHTPOJIBHBIX 3HauYeHWi. BzaumopeiicTBue
no3a-adext, omnpeneneHHoe Ui CYOCTAaHIMM JaBajl 3HAYMMBIM  CXOJHBIN
uMMyHoJornueckuii - spdexr. Makcumanbablii  3ddekT  HaOmomancs  npu
KOHIleHTparu cyoOcrtanmmu B pgo3e 10 wmr/kr. He mony4eHO CTaTHCTHYECKH
3HAUMMBIX pa3nuuuii peakumit npu cpaBHenun 103 40 u 20 wmr/kr. T.o.,
MaKCUMaJIbHbIA UMMYyHOJorudeckuit a¢dexr cocrasuser 95,1-114,8%. PesynbraTh
MOP G OJIOTHIECKOTO M3yUCHHSI UMMYHOTOKCHYECKOTO JISUCTBUS TIIMK03uiI-HMM-1 Ha
MMMYHOKOMIICTEHTHBIE ~OpraHbl IOKa3ajd, 4YTO CYOCTaHIUs HE BbI3bIBACT
CTUMYJISILIUIO pOCTa JTUM(POUTHO-KIETOUYHBIX 3JIEMEHTOB. BhIsBICHHbIE M3MEHEHHUS,
CBUJETENBbCTBYIOT O (YHKIHMOHAIBLHOM HampsbkeHuu opraHoB. (CrenoBaTenbHO,
rnuko3nwI-HMM-1 He BbI3bIBaeT HapylieHue GyHKIIMOHUPOBAHNS OCHOBHBIX 3BEHBEB
MMMYHHOW CHUCTEMBI U HE BIIUSET HA UMMYHHBIN CTaTyC MOJOIBITHBIX KWBOTHBIX.
Huknopochamus BIIASIET Ha KJIETOYHBIN MMMYHHWTET, obnanas
MMMYHOTOKCUYHOCTBIO. B MHUKpOCTPYKType THMYCa BBI3bIBAET OTKJIOHEHHUS OT
HOPMBI,  OKa3blBa€T  HMMMYHOTOKCHYECKOE  JEWCTBHE Ha  €ro  (PyHKIMH.
OO06HapyXUBaOTCS oOpaTuMbIe aTpoduyeckue U3MEHEHUS, KOTOpbIE
CBUJETEIBbCTBYIOT O CHIKEHMM (YHKIMOHAJBbHOTO HANPSDKEHHS OpraHa, cC
MOBPEXJACHUEM CTPYKTYPHBIX 3JIEMEHTOB. B cTpyKType ceneseHku, TuMpaTudaeckux
y3710B (OpBDKEEUHBbIC): KOPKOBBIC BEIIECTBA H3MEHEHBI, KOJIMYECTBO U pPa3Mephl
TuMGOUTHBIX (OJUTUKYJIOB YMEHBIICHBI, OTMEYAETCS TOPMOXKCHHE HAKOTUICHHS
KJIETOUYHBIX 3JEMEHTOB B PBHIXJIOW COENMHHUTENIbHOM TKaHW, YMEHBIIEHHE 4YHUCIa,
pa3MepoB M aKTUBHOCTH MIEPUTOHEATLHBIX MaKpo(daros.

[IpoBeneHo uccnenoBaHue BO3MOKHOI'O KaHIIEPOT€HHOT'O JEUCTBUS TJIMKO3WII-
HMM-1 u nuknodochamua B TeueHne 24-X MecsIeB, HaOII0IeHNE 32 KUBOTHBIMA
MPOBOJMIIOCH JI0 WX €CTEeCTBEHHOW rubenu. M3yuaemble 103bI CyOCTaHIMU H
nukiopochaMua BBOAWINCH KUBOTHBIM B TeueHue 50 nueil. B 1 cepum ombiTa y
MBIIIEN Kaxkaple 2-4 HENEeNnu perucTpupoBajach Macca Teia. MeroaoMm mnainblnaluuu
OIPEAEISIIOCH HATMYUE OMYXOJIEBUIHBIX 00pa3oBaHuii. B Teuenune HaOmoaeHus y 6-
U Mbllied ObUTM OOHApPY)KEHBI OITYyXOJIEBHUJIHbIE OOpa30BaHUs: y 2-X MBIIIEH - U3
(xoHTponb 1) u IV onbITHON rpymnmbl, noidydaBlield cyOCTaHIMM; U Yy 4-X MBbIIIEH,
KOTOPBbIM BBOJUJICS nukiodochamua: y 2-x Meimieit - u3 VI onbITHOM Tpynisl, y 2-X
-u3 VII-VIII rpynn. ¥ Bcex >XMBOTHBIX 3a0HMpajuch BHYTPEHHHE OpraHbl IS
MOP(OTOTUYECKHUX UCCIENOBaHNM. B X0/1e ombITa 4acTh )KUBOTHBIX 3a0MBaJIach, a UX
OpraHbl — TUCTOJIOTHYECKOMY HcclieoBanuto. CrocoOHOCTh riuko3mwi-HMM-1 u
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nukiodochaMuaa WHAYIHPOBATH OMYXOJICBHJIHBIC 00pa30BaHMs OICHUBAJIACh
OTHOIIICHUEM YHCJIA JKUBOTHBIX C OIMYyXOJCBUAHBIMH OOpa30BaHUSIMU K OOIIEMy
yucily uxX B rpymme. [IpoleHT BO3HHMKAIOIUX T/K OMYXOJIEBUAHBIX O0pa3oBaHUU Y
KUBOTHBIX, TTOKa3aJl 00 OTCYTCTBUH KaHIeporennoro 3¢gdekra (3,4 +0,7; 3,5+ 0,6;
24+0,5;23+04; 25+£1,9 u 4,3 +3,1 nporus 2,2+ 1,0 u 2,0 £ 0,8 B KOHTpOJIE).
[TpoBoauics aHaM3 KPOBU y )KUBOTHBIX Yepe3 2-4 Heenu U B JUHAMUKE.

Bo II cepuu onbITa Ka) eIl MeCsIL ONPEAENIach Macca Tejla y KpbIc, KOTopas
HaxXoJuiIach B HOPME, OJHAKO CpPeIHWE 3HAYCHHUS MAacChl Tejla MMEIH TPYIIOBHIC
paznuyusi. B Tedenne 50 maHeH ombiTa U BO BCE MEPUOIBI HAOIIOEHHUS, Macca Tena y
KpBIC, MONYYaBIIMX TIUKO3WI-HMM-1, kak y MOJOMNBITHBIX, TaK ¥ KOHTPOJBHBIX
TPy, HaXOaWiIach B npezaenax Hopmbl. [Ipu BBeaenuu nukinodochamuaa B noze 1,5
Mr/kr 'y kpeic VI ombeiTHOW rpymnmbl B TeueHue S50 AHEH ombITa OTMEYaercs
TeHaeHnus K notepe B Macce (173 = 4,91 mporus 180 + 6,66 B xouTpone 2), y VII
OIBITHOM T'PyIIIbI B 103¢ 1 MI/KT He HaO0qanach yrparel B Macce Tena (175,5 + 3,7
npotuB 180 + 6,66) u y VIII onsiTHO#N Tpynmsl B no3e 0,5 MI/KI HE OTMeEYallach
notepu B macce Tena (177,3 + 9,38 nporus 180 + 6,66 B KoHTpoJIE 2) 110 CPAaBHEHHUIO
c KoHTposieM 2. B pesymbrare ombiTa OBUIO BBISBJICHO, OTCYTCTBHE YMEHBIICHUS
MAacChI TeJla y KPbIC, TOTyYaBIIUX CyOCTAHIIMU 1O CPABHEHUIO ¢ NUKIODOChHaMHUIOM.

Pe3ynbpTaThl HaIUX WCCIICAOBAaHUIN TOKA3aJld, YTO TOCE BBEICHUS TITUKO3HII-
HMM-1 B uccneayemsix A03ax B TeueHUE 24 MecCsALEB HAOIIOAEHMS, Y 2-X KPBIC - U3
IPYNITBI KHTAKTHOTO KOHTPOJISI U B J103€¢ 8 MI/KT' V OIBITHOM TPYIIIBI, IPH BBEICHUN
mukiodochamuaa y 3-X Kpwic, 1Mo ogHoM, B go3ax 1,5; 1 u 0,5 mr/kr w3 VI-VIII
rpynn  oOHapy)KMBAJIHCh TIOJIKOKHBIE oOpa3oBaHus. [IpOIEHT BO3HHUKAIONIUX
00pa30BaHMIA TTOKa3ajJ OTCYTCTBUE KaHIeporeHHoro s¢dekra (2,7 + 0,2 u 2,0 + 0,8)
u 23 £ 04 u 25 £ 19). YV xpeic 3a0upaiucb BHYTPEHHHUE OpPTaHbl s
uccienoBanuii. Yepez 2 Mecsila JKUBOTHbIE 3a0MBaIMCh W MOJBEPraJiuCh
MaTOJIOTOAHATOMUYECKOMY aHalnu3y, a MX OpraHbl U TKAaHU — THCTOJOTHYECKOMY
WCCIICJIOBAHHUIO.

Nzydyenune nepudeprudeckoil KpoBu yepe3 2-4 Helenu U B JUHAMHUKE Y KPBIC,
MOJTYYABIIMX B/B CyOCTAaHIIMIO BBISBUJIO, YTO IIOKA3aTEIM KPOBH HAXOJWIHNCH B
npenenax HopMel. [locie BBegenus rmuko3un-HMM-1 B no3ze 12 mr/kr B Teuenue 50
nHel B mepudepuueckold KpOBM HAONIOAAIach TCHACHIMM K  HE3HAYUTCIHLHOMY
CHIDKCHHIO OOIIEero KOJMYECTBA JICHKOIMTOB. YPOBHH aOCOIIOTHOTO KOJUYECTBA
TUM(GOIUTOB U HEUTPODUIIOB HE U3MEHSIIUCH, U3HAYAJILHO OHU ObUTH B HOpME. [Ipu
BBEICHNH CyOCTaHIIMM B J03aX 6 W 3 MI/KI CHIDKCHHS KOJHMYECTBA DPHUTPOIUTOB,
remorinobuna u aeikormros (11,29 +0,17; 11,05 + 1,58 u 15,36 + 2,2 npotus 16,25
+ 3,2 B KOHTpoOJIE 2) HE HAOII0JAI0Ch MO CPABHEHUIO C KOHTPOJIbHBIMU TPYIIIAMHU.
ITocie BBemenust nuknodochammmaa B 1o3e 1,5 mr/kr B Teduenunm 50 pgHel
HaOJII0aeTCsl He3HauMTelabHas TeHaeHuus K jekikonennu (10,29 + 0,17 nporus
16,25 + 3,2 B koHTpose 2). B mo3ax 1 u 0,5 MI/Kr He BBI3BIBACT JICHKOIICHUIO U HE
BausieT Ha Jerikormod3 (10,05 + 1,58 u 11,36 + 2,2 nporus 16,25 + 3,2 B kouTpOIIE 2).
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[TokazaTenu KpacHOW KpOBM B Mpejenax HOpMmbl. BBeaenue mukinodocdamuia B
UCCIeAyeMbIX J03aX B TedeHue S50 AHEH CBHUIAETENbCTBOBAIO OO0 OTCYTCTBHH
TOKCHUYECKOT'O JEHCTBHS HA OPraHW3M >KMBOTHBIX. T.0., IPU BBEACHUU TJIMKO3UII-
HMM-1 B gmo3ze 12 mr/kr HaOmromagach TEHIEHINS K CHIKEHHIO KOJIMYECTBA
JeMKonuTOB B Tmepudepuyeckod KpoBu Oe3 HapyuieHuss aumdonossa. [locrie
BBeneHus Iukiodochamuaa B 103¢ 1,5 MI/Kr y )KUBOTHBIX HAOIIOATaCh TCHICHITUS
K  JICHKONEHUU CO CHIDKEHHEM aOCOIIOTHOTO M OTHOCHUTEIBHOI'O KOJUYECTBa
JIEHKOIUTOB B KpoBH, B 103ax 1 u 0,5 MI/KT HE BBI3BIBAET JICHKOIICHUIO W HE BIIHASICT
Ha Jsenkornod3. [lokasarenn KpacHOM KpoBM B Ipelnenax HOpMbl. Baenenue
nukiopochaMuaa B UCCAEAYEMBbIX J103ax B TeueHue 50 gHel CBUAETENbCTBOBAIO 00
OTCYTCTBUM TOKCHUYECKOI'0 JEMCTBUS HA OpPraHu3M >XHMBOTHBIX. IIpu BCKpbITHH Yy
MOruoUImX KUBOTHBIX OOHapyKEHBI 100pOKaYECTBEHHBIE ITOAKOXKHBIE
OITyXOJIEBHUJIHbIE O0OPa30BaHMUs, YTO CBHUJIETEIBCTBOBAJIO 00 OTCYTCTBUU OIYyXOJIEBOIO
pocta, a ru0Oenb >KUBOTHBIX OblJa CBf3aHA C €CTECTBEHHBIM IpolieccoM. B
MUKPOCTPYKTYPE BHYTPEHHUX OPraHOB HE BBISBICHO PA3INYMs MEXAY KOHTPOJIbHOMN
U OIBITHOM TpPYIIIAMU JKUBOTHBIX, YTO CBHIETEIbCTBYET O HETOKCUYHOCTH U
orcyTcTBUHU y ruko3mwi-HMM-1 kantieporennoro 3¢ dexra.

N3yueHne MyTareHHOM aKTUBHOCTH TIIUMKO3WI-HMM-1  MukposiaepHbiM
TECTOM Ha KynbType kiaeTok L5178Y kak B ycrnoBUSX METa0OJIMYECKON aKTHUBAIUU
[IUTOXPOMAaMHU MUKPOCOMAJIbHOM (paKkliiy MeYeHu KPhIC, Tak U 0e3 MeTaboIruecKon
aKTUBAlLMM, TOKAa3aJl0 00 OTCYTCTBHM CIOCOOHOCTH TIHKO3uI-HMM-1 BhI3bIBATH
HapylIeHUsI B XpPOMOCOMHOM anmapare KJIETOK.

UccnenoBanusi SMOPHOTOKCUYECKUX M TEPATOr€HHBIX CBOWMCTB CYOCTAHLIMM U
nukiodochaMua Ha KphicaX OOOMX TOJIOB TMOKA3aldH, YTO, Y OEPEMEHHBIX KPBIC
OTpEIETISICS MPUPOCT Macchl Tena Ha 1-i, 7-i, 14-it u 20-e nuu (Tadmn. 4).

Tabnuna 4 - IIpupoct mMacchl Tena KphIC BO BpeMs OEPEMEHHOCTH TPH BBEICHUU
cyoctaniuu rimko3mwi-HMM-1 u nuknodocdamuaa (adce. 31. M £ M)

Ho3za, JHu GepeMeHHOCTH
Ipynnel | Mr/kr -7 | 814 | 1520 | 1-14 | 1-20
Macca, r

| rpynmna 13,7+0,09 | 33,0+0,16 32,34+0,04 47,2+0,31 80,1+0,10
KOHTPOJIb
Il rpynma @uz. | 13,8+0,08 | 33,5+0,1 32,7+0,01 47,5+0,30 80,2+0,19
KOHTPOJIb | PacT.
I rp. 24 19,4+0,19 | 28,9+0,07 34,7+0,07 46,3+0,16 81,7+0,40
IV rp. 12 20,3+0,09 | 29,7+0,06 34,9+0,15 43,3+0,12 84,9+0,19
V rp. 6 20,7+0,16 | 31,3+0,11 38,84+0,40 45,0+0,08 85,1+0,40
VI rp. 3 19,1+0,12 | 26,6+0,07* | 25,2+0,03* 40,8+0,19* | 74,4+0,45*
VII rp. 2 20,3+0,04 | 27,840,09 27,4+0,15 41,0+0,11 74,6+0,07
VIII rp. 1 20,5+0,16 | 28,0+0,11 27,6+0,47 43,3+0,13 75,84+0,09

[Ipumedanue: 3HAKOM* 1OCTOBEpHOE OTIMUME MOKa3aTess oT KoHTpoJst 2 npu P < 0,05.
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Ha BTopoii Hemenme BBEACHUS CYOCTaHIIMM B JI03¢ 24 MI/KT OTMEYaiOCh
HE3HAYUTENBHOE CHIKEHHE npupocta maccel (28,9 + 0,07 mporus 33,5 £ 0,1 B
KOHTPOJIE), KOTOPOE B MOCIEAYIOIIEM HHUBEIHPOBAIOCh, U K KOHILy O€peMEHHOCTH
oOrmas mpubaBKa MPUPOCTa MACChl He3HAUNUTEILHO mpeBbimana (81,7 = 0,06 mpotus
80,2 = 0,40 B KOHTpOJIE) KOHTPOJILHOE 3HAUeHHE. B no3ax 12 m 6 mr/kr Ha BTOpOU
Hejleae BBEACHHUS CHIDKCHHS MPUPOCTa Macchl He orMevanoch (46,3 + 0,13 u 43,3 +
0,12 mporus 47,5 = 0,30 B KOHTpoOJIE), K KOHITy OepeMEeHHOCTH 00Imas mpudaBKa
MIPUPOCTa MACChl He3HAUUTENbHO npeBbimana (84,9 0,19 u 85,1 + 0,40 nmpotur 80,2
+ 0,23 B xoHTpOIe). [lukiaodochamua B 1o3e 3 mr/kr Ha 2-3-ii Heaene (26,6 + 0,07 u
25,2 + 0,03 mporue 33,5 + 0,1 u 32,7 = 0,01 B xkourpone npu P < 0,05), x KoHITY
nepoii (40,8 = 0,19 mporuB 47,5 £ 0,30 B KOHTpOJIE) M BTOPOH IOJOBHUHBI
oepemennoctu (74,6 + 0,07 mpotus 80,2 + 0,19 B kouTpose npu P < 0,05) npusoaut
MoTepe MPUPOCTa B MACCE Tella U MOXKET OKa3aTh dIMOPHOTOKCHYECKOE AcicTBHEe. B
no3ax 2 u 1 mr/kr B nepsyio (41,0 + 0,11 u 43,3 £ 0,13 nporus 47,5 + 0,30) u K KOHILY
Bropoii (74,6 + 0,07u 75,8 + 0,09 mporus 80,2 + 0,19 B KOHTpOJE) MMOJIOBHHEI
OepeMEeHHOCTH TPUBOJIUT K HE3HAYMTEILHOW IMOTEpe MpUpOCcTa Macchl Tema. T.0.,
riuko3mwi-HMM-1 B 1o3e 24 Mr/Kr He BbI3bIBA€T CHMXKEHUS PUPOCTA MACCHI Tella y
OepeMEeHHBIX KpbIC, a 1ukiIohochamus B 103€ 3 MI/Kr Ha 2-3-i1 Heziene, B IepBOM U K
KOHITY BTOPO# TMOJOBHHE OEPEMEHHOCTH MPUBOIUT K MTOTEPE MPUPOCTA MACCHI TETIA.

[IpoBenero MOp(hOIOTHYECKOEe HM3YYCHHE Pa3BHUTHS ILIOJIOB IIO0J] BIIUSHHEM
riuko3mwi-HMM-1 u nuknodochamuia Ha TOTaTbHBIX CEPUIHBIX Cpe3ax MO METOTY
Bunscona B momudpukanuu A.Il. [Ipibana. Ilpu BBeaeHun cyOctanmuu B o3¢ 24
MI/KI B 2-X ciy4dasx HaOJI0agoch YMEHBIIEHUE pa3MEPOB OJHOM M3 IIOYEK.
CepuiiHbic TOTIEPEYHBIC CPE3bI HAPYKHBIX M BHYTPCHHUX OPTaHOB IUIOJIOB (HOCOBBIC
xo1bl, opranbel potoBoit mosoctu) (I cepus, ombitT 3-5) u (I-1II cepus, onbiT 6-8)
Tonorpau4ecKd ©  CTPYKTYPHO Ppa3BUTHI, aAHOMAJIMA PpPa3BUTHUA  CKeJeTa,
KOHEYHOCTEW, TOYKHM OKOCTCHECHHS B KOCTSX IO PAaCHpENeiICHUI0 MW pa3Mepam
COOTBETCTBYIOT HOopMe. [Ipu mojicuere KOIUYeCcTBa KENTHIX TN, MECT UMIUIAHTAIINH,
JUHEHHBIX pa3MEpPOB M MacChl IUIOAOB TMOJ BJIMSHUEM CYOCTaHIUU U
nukiodochaMuia HE BBIABICHO JOCTOBEPHBIX pa3IMuUid. YCTaHOBJIEHO, YTO
riko3mwI-HMM-1 He o0nagaer sMOPHOTOKCUYECKUM M TEPATOr€HHBIM JIEHCTBUEM, A
nukinodochamun B go3e 3 Mr/kr Ha 2-3-M Hemene, B MEPBOM U K KOHIY BTOpOH
MOJIOBUHBI ~ OEPEMEHHOCTH TMPUBOAUT K TIOTepe MPUPOCTAa MacChl  Tena
YKUBOTHBIX. Nzyuenne dpapmakokuHeTnkn rmko3wi-HMM-1, npu cpaBHeHNHN
(hapMaKOKMHETHUECKUX IMapaMeTpPOB, YCTAHOBJICHHBIX B  YCIOBHSIX  HAIEro
HKCIIEPUMEHTa OTHOCHUTENbHO TiHKO3WI-HMM-1, ¢ dapMakoKMHETHUECKUMHU
XapakTepucTukamMu co0ctBeHHO HM 1o3BoNIsSIET KOHCTATUPOBATh OJHOTHITHOCTH
dapmakokuaernku. M3pectHo, uro mist HAM (HMM, apanos3a u np.) xapakTepHO
OBICTpOC HCUYE3HOBEHHUE U3 KpoBH [DMManysas H.M. u ap., 1978] (puc. 8).

34



70

60 - 0; 60 MKr/Ma
\ KT/ M

50

40

30 3; 30 MKr/mun

20 - —5; 18 MKF/MJI

KoHIeHTpanusa C, MKI/MJI

0 5 10 15 20 25 30
-10 -

BpeMH, MIHH

Puc. 8. ®dapmakokuHeTHYECKash KpUBAsl «KOHLEHTPALUsS — BPEMS» TITMKO3UJI-
HMM-1 B cBIBOPOTKE KPOBH KPBIC MTOCII€ BHYTPUBEHHOI'O BBEICHUS 6 MI/KT.

Pe3ynbTaTel u3ydyenus conaepxkanus ruko3mwi-HMM-1 B kpoBoTOke moka3zasu,
41O uepe3 15 MUHYT B IUIa3Me€ KPOBH OMNPEIEISIOTCS CJEAbl, KOTOPhIE OBICTPO
ucyezaroT u3 KpoBoToka. ['nmukozun-HMM-1 6nm3ka k npousBoanbiM HAM 1o
MPOJIOHKUTENIBHOCTH UPKYJISLUKM B KPOBU, KoTopas y uukiodpochamuaa paBHa 6
yacam, U CBHUJETEIbCTBYET O cJIaboil O0OpaTMMOCTH €ro TOKCHYECKOTO JEeUCTBUS.
Huxnodochamua nocne BBeaeHHUS Yepe3 S MUHYT OOHapyKUBajcs B KpoBu. Uepes
15 MUHYT B T€UeHHE Yaca MaKCUMaJIbHAsI KOHIICHTPAILIUSI OTMEUYAETCS B KPOBHU, 4epe3
1,5 gaca - B Moue, yepe3 2 yaca — 50 % B kpoBu. [Ipog0KUTENHFHOCTD UPKYISAINAN
B KpOBM paBHa 6 dacaMm, a yepe3 24 daca He ompenensiercs. B Teuenune 6-8 yacos
BBIJICIISIETCS C MO4YOW, yepe3 24 yaca ompenensroTcs ero ciensl. M3BecTHO, 4TO
nukinodochamua mocie BBEACHUS Yepe3 5 MUHYT Ha (hOHE HU3KOTO COIEp KaHUs B
MOYKaX, BbHICOKAash KOHIIEHTpalMs OOHApy)XUBAaeTCsl B OpraHax. B JIETKUX, MEYCHH,
onyxonu u np.. OCHOBHas 4YacTh BBIBOAUTCSA MOYKaMmu, udepe3 1,5 waca B Moue
OOHApY)KUBAIOTCSA TPOAYKTHl OWoTpaHchopMmanmu ¥ aKTHBHBIA mpemapar. A
npousBogasie HAM (HMM, apano3a) ObICTpo ucue3aroT u3 KpoBu [Dmmanyib H.
M., 1978; Ilponenko JILJI., 1985; Mupomnuuenko M.M., 1994]. T.o., uzyuenue
(dhapMakoJIOTHYeCKX CBOMCTB Tiuko3wia-HMM-1 mokazano, 4yto He oOnagaer
MECTHO-Pa3IpaxaroniuM, KOKHO-PE30pOTHUBHBIM, aJIEPrOT€HHBIM, KyMYIUPYIOIMIUM
JIEHCTBHEM, UMMYHO/ICTIPECCUBHBIM, KaHIEPOTr€HHbIM, MyTareHHbIM,
AMOPUOTOKCUYECKUM M TepaTOreHHbIM JedcTBueM. [locie BBeneHHS TIIMKO3WII-
HMM-1 6picTpo ucue3aeT u3 KpOBOTOKA, MPOAOTKHUTEIBHOCTh IIUPKYJIISIUUA B KPOBU
cocraBiser 15 munyr. CyOcrannus Onu3ka K ApyruMm  npous3BogHbiM HAM mo
MPOJIOKUTENBHOCTU IUPKYJISLMKM B KPOBU, KoTopasi y uukinodpochamuga paBHa 6
yacam.

B VII rnase «Cnoco6 jedenuss AQD (IUIVIONAHBIA BAPUAHT) IIMKO3MJI-
HMM-1» npuBonatcs pe3ynbTaThl MPUMEHEHUSI CyOCTAaHIIMU TPU ACIIUTHOU U TI/K
OIyXOJM Ha ONYXOJICHOCUTENSX B CpaBHeHHU c HuKIoPochamuaoM. C 1enbro
JIeYEHUSI aCUTHOM omyXxoiu riuko3ui-HMM-1 BBoguics B mo3ax: 100 mr/kr 1 pas;
50 mr/kr 2 pasza; 30 mr/kr 3 paza u 9 Mr/Kr exeaHeBHO B Teuenue 10 mHeil;
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nukiopochamuy B 1o3ax: 20 mr/kr 1 pa3z; 15 mr/kr 2 paza; 10 mr/kr 3 paza u 5 Mr/kr
eXxeaHeBHO B TeueHue 10 queit (puc. 9).

30
23,87

25 ’
20
15

10,2

rimko3mwi-HMM-1 rukodochamu

Puc. 9. Coneprxanue 1eHKOLUTOB B KPOBU Y OIyXOJIEHOCUTENEH TTPU ACLIUTHOM
Bapuante AOD npu BBeaeHnn rmko3wi-HMM-1 u nuknodochamuna (P < 0,05).

Pe3ynbpTaThl HccieqoBanusl nokazaiu, yto mmko3uia-HMM-1 npu acuuTtHOiM
OIyXOJIM CIOCOOCTBYET CHMIKEHHIO KOJMYECTBA JIEWKOIIMTOB B KPOBU JI0 HOPMBI,
yMeHbIIaeTcss Macca tena u o0beM omyxonu, I[1O addexr cocrasmser 93%. Ilpu
npuMeHeHuu IuKiIodochaMua HAOMIOAACTCS BRIPAXKEHHOE CHIDKCHHE KOJIMYECTBA
JEUKOIUTOB B KPOBH, YIHETEHHUE OTHOCUTEIBHOTO W a0COJIOTHOI'O KOJIMYECTBA
TUM(OLUTOB, HECTOMKOE YrHETEHUE IeMOoI033a, CHUKEHUE MACChl Tela U o0beMa
oryxomnu, TPO coctansier 47 %. [Ipu nUTOIOrHIECKOM UCCIIEIOBAHUN OOHAPYKEHBI
ME30TEJIMAJIbHBIC KJIETKHU C arloNTO30M, KJIETKH HaXOJUJIUCh B COCTOSIHUU JIM3HCA C
oOpazoBaHHeM KIETOK-«TeHel». Ha ¢one nedenus c¢ rmmkosmn-HMM-1 nozax
OIYXOJICBbIE KJIETKM 3aMETHO yMeHbIWIuCh. l{ukinodochamun B wucciemyeMbx
7103aX HE3HAUUTEJIbHO YMEHBIIIAET OMYXOJIEBbIE KIETKH.

['mukosun-HMM-1 npu nedenun m/k Bapuanta AQOD yMEHbIIAET MaccCy
onyxonu CIDK yBemnuuaercs B 5 pa3 (81 %), YIIK — 7 pa3 (175 gneit), TPO -
97%. Ilpu npumenennn nukinodochamua Macca /K OMyXoidu yMmMeHbInanach, TPO
coctaBuio 47 %, CIDK - 45 nueitr, YIDK - 45 nueii, T.e. B 7 pa3 MEHbIIIE, 4YeM y
rko3ui-HMM-1 (puc. 10).

S macca onyxonu, mr
L | 26177,"5 T ——

2500 .

2000 + e

1500 .

|
1000
|
500

o —‘L B 210,9

KOHTPO/b i = e i
100 mr/kr

50 mr/Kr S ——
30 mr/Kkr

Puc. 10. Bausiaue cyocrannmu riuko3ni-HMM-1 Ha Maccy onyxomu npu
noakoxHoM Bapuante AOD Ha 21-it nens ombita (P < 0,05).
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[TaTomopdonoruueckne uccaeaoBaHus MOKa3ald, YTO B CTPYKTYpe OpPraHoB
HaAO0JII0aeTCs MOBPEXKACHUE OIMYyXOJIM, MHOTIOSJIEpHBIE KIETKHM M O4Yaru Hekposa. B
KJIETKaX NPOUCXOAAT BBIPAXKEHHBIC JET€HEPATUBHO M3MEHEHUS, MPUBOISIINE UX K
rubenmn u  ausucy. Ilpu nedeHum omyxoneHocuTened riauko3ua-HMM-1 wu
ukiIodochamua coorBeTcTBYIOT KpuTepusm [1O neiicTBus B IEpBUYHOM CKPUHHHTE
o otoopy 11O cpencts.

T.o., Ha HbHemHeM HTane XTO odopmuiach Kak MEPCHEKTUBHBIA METOJ
o011ero Bo3ieicTBUS Ha omyxoib. B mpodunaktuaeckoit XT mocienHero mokoaeHus
Ha3HayarTcss KoMOMHauuu npou3BoHbix HAM nns nonaHoro 6mnokupoBanus 3HO u
CHATUSL OOJEBBIX CHHIPOMOB IIpU MeracTa3ax. lloJoKuTenbHbIE pe3ynbTaThl
NoJydyeHbl Mo pa3paborke 3pdexTuBHBIX crocoboB XT B codyeTaHUU C APYrUMU
BUJIAMHU JICUCHHS, HAICJICHHBIMU Ha HM3JICYCHHE WU TMPOJJICHUS >KU3HU OOJIBHOTO.
Co3nanne Oomee HOBbIX d(dektuBHbIX u Oe3omacHeix [IO mpenaparoB
OCHOBBIBAE€TCS ~ HA  NPOBEICHUM  (DUUKO-XUMHUYECKUX, (PapMalleBTUUECKUX,
(bapmMakonoruueckux, MoOpQOJIOrMYeCKUX U KIMHUYECKUX HccienoBaHuid. B
pazButuu MeTonoB JieueHuss 3HO Baxnyro poisib urpaer uccienopanue X1 cpencts
JUIsl BHEJIPEHUS B KIIMHUYECKYIO MPAKTUKY, B YACTHOCTH, ruko3mwi-HMM-1, ¢ nenbio
coznanus [10 npenapara ¢ BeipaxkeHHoi [TOA.

YuuThIBasi BBIMIEU3II0KEHHOE, MOMXHO 3aKJIIOYUTh, YTO MPOBEICHHBbIE HaMU
uccienoBanus 1o paspaborke HoBoro IIO cpenctBa u  u3ydenus (usmko-
XUMHYECKUX CBOMCTB cyOcTanuuu Triuko3wi-HMM-1 ee Tokcukomoruyeckue
XapaKTEepUCTUKU B CpaBHEHUU C LUKIOhOochHaMUIOM, aHATOMO-MOP(OIOrUYECKHe
UCCJIEIOBaHUS BHYTPEHHUX OpraHoB M TkaHe#, cnemuduyeckas [IOA na AOD
(IUTIITIONTHBIN BapuaHT), (papMaKoJIOTHYECKHE CBOMCTBA, a TAKXKE CIIOCOOBI JICUEHUS
AOD c ee NpUMEHEHHEM HMEIOT BAXHOE 3HA4Y€HUE B co3gaHuu HoBoro [I10
npenaparta ¢ BeipaxkeHHoM [IOA g nmeuenns 3HO.

BBIBO/IbI

1. ®usuko-xuMUYecKue CBOMCTBa cyOcTaHIMK rIuKo3ua-HMM-1 cooTBeTCTBYIOT
tpeboBanusam ['d XI wu XII wu3a. g1 cyXuxX JIGKapCTBEHHBIX BEIIECTB,
NpelHa3HAYCHHBIX [JIS MapeHTepasbHOro BBeneHUs. CyOCTaHIUIO MOMYyYaroT
MPOCTBIM METOJOM CHUHTE3a, XOPOILIO paCTBOPUMA B BOJIE.

2. JIlso tuko3un-HMM-1 npu onHOkpatHOM B/O W B/B BBEAEHHUAX KUBOTHBIM
paBusiercs 1950 u 717 MI/Kr, COOTBETCTBEHHO, T.€. MAJIOTOKCUYEH U IO CTENEHU
TOKCUYHOCTH OTHOcUTCA K IV kiaccy. IIpy MUKPOCKOIIMUECKOM HMCCIIEIOBAHUU
OpraHoB matojoruil He BeisiBIEHO. J1]I5o ukimodochamuaa papasercs 100 mr/kr.

3. B ycnoBusx XpoHWYecKOro ombita TIUKO3WI-HMM-1 He BBI3BIBAaCT TOTEPIO
MAacChI TeJla, MOBBIIICHHS PEKTaIbHOU TemMneparypsl, He u3menser pynkiuu CCC
U OpraHoB JbixaHus. B mo3e 65 MI/KT BBI3BIBAET TEHICHIIMIO K HE3HAYUTEIHLHON
JIEUKONEHUH, HE YTHETAET JICMKOI033, HE HApyIIaeT OOMEH BEIECTB: KOJIMYECTBO
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oOurero Oenka, ypoBEeHb JHIHAOB, [-TUNONPOTEUJOB CBHIBOPOTKM KPOBH; HE
BJIMSIET Ha KJIETOYHBIE DJIEMEHTHl KOCTHOI'O MO3ra, (DYHKIMH TEYEHHU, MOYEK U
[HHC; B  MHKpOCTPYKType  >KeIyaka  HaOIIomalTcs  JereHepaTHBHO-
TUCTPO(UUECKUE HM3MEHEHUS CIM3UCTOM OOOJIOYKH; JIer€HEepalusl SIUTEIus
KaHaJIbLEB MOYEK, CEpO3HOE BOCTIAJICHHE, HA0yXaHUE CTEHOK apTepHOI.
Cnemuduueckas I[IOA raukosun-HMM-1 npu aciurHom Bapuante AQOD:
YMEHbILIAET MacCy Tella y OIMyXOJIEHOCUTENel, Maccy U 00BbEM OIMyXOJH, CHIKAET
nerKoruTel KpoBU 10 HOpMBI, TIOA - 93 %; Ilpu mUTOIOTHYECKOM aHaIU3e
KJIETOYHBI COCTaB OMYXOJH KOJWYECTBEHHO yMeHbImiIcA. OOHapy>KeHbI
€IMHUYHBIE ME30TENIMaJbHblE KIETKM C IPU3HAKaMU aronTo3a M JIM3Uca ¢
oOpa3oBaHHEM KIIETOK-«TeHew». [Ipu momkoxxkHoM BapwanTe AOD: MOTHOCTHIO
YMEHBIIAET Maccy M O0BEM OIyXOJH, JIEMKOLMTHl KpoBU 10 HOpMbL, CIDK
yBenuuuBaercs B 5 pa3, YIDK - 7 pas (175 nmeir), TPO - 97 %. B
MUKPOCTPYKTYPE BBISBIISIIOTCA MPU3HAKU TOBPEXKICHUS OMYXOJIEBOM TKAHU:
MHOTOSI/IEpHBIE KJIETKH, O4ard HEKpo3a, THOEN b 1 TU3UC KIETOK.

I'muko3mi-HMM-1 He o0nagaeT MecTHO-pa3ipaxarouiuM, KOXKHO-PE30pOTUBHBIM,
aJUIEprOreHHbIM, HWMMYHOJIEIPECCUBHBIM, KYMYJISITUBHBIM, KaHIIEPOI'E€HHBIM,
MyTareHHbIM, AMOPHUOTOKCUYECKUM U TE€PaTOr€HHbIM JEUCTBUEM.
[Huknopochamuny xapakTepHa BBICOKAsS KyMyJUpYyIOLash CIOCOOHOCTh U
MMMYHO/JIETIPECCUBHOE JEHCTBUE.

N3yuennem ¢apmakokuHeTuku TMko3wi-HMM-1 B KpOBOTOKE yCTaHOBIJIEHO,
YTO IIOCJIE BBEIECHMS 4Yepe3 |5 MUHYT B KPOBHM OIPENEISIOTCS CIIEAbl, KOTOPbIE
OBICTPO HMCYE3al0T M3 KpPOBOTOKA, riauko3uwai-HMM-1 Onuzok x apyrum HAM
(HM, HMM, apano3a u Jp.) M0 MPOJODKUTEILHOCTH HMUPKYISIIIMA B KPOBU. A
BpEMS HUPKYJIALUH HUKI0PochaMuia B KPOBOTOKE - 10 6 4aCOB.

Croco6 neuenus ¢ rmko3uwi-HMM-1 AOD aciiuTHOTO ¥ TTOJIKO’KHOTO BapUAHTOB
y OMyXOJEHOCUTENeW MoKa3ad, 4YTo cyOcTaHIMs obnagaer BblpaxeHHbIM [10O
NEICTBUEM,  MPEBOCXONAIIMM MO  AKTMBHOCTH  Mpenapar  CpaBHEHUS.
[TpeumymiectBamu ruko3ua-HMM-1 asnstorces Beicokas [TOA nipu AOD - 93 u
97%, VIIK - 175 nnHeit, He BBI3BIBACT JEHKONCHUIO, 00J1amaeT n30MpaTeIbHBIMU
CBOMCTBaMHU U MPOHUKAaIOIIEH crtocoOHOCTHIO uepe3 ['Db.

IHNPAKTUYECKMUE PEKOMEHJIALIMU

Cyb6ctanmus rmuko3mwi-HMM-1 moxeT oka3atbest 3 GEKTUBHBIM CPEACTBOM IS
JIYEHUsI  OHKOJIOTMYEeCKUX  3abojeBaHud  (edko3wl,  Jedikemun, AOD
(murmonaHbld BapuaHt) W ap.). nukoswa-HMM-1 MokeT peKoMEeHI0BaThCs
MOCJIE HJKCIEPTHOW OUEHKU JOKIMHUYECKUX JIaHHBIX, K KIMHUYECKUM
uccnenoBanusiM B kauectBe 11O cpencra nocne paccmorpenus JJIO u MT M3
KP.

B skcniepuMeHTaIbHBIX UCCIENOBAHUAX C 1Henblo  Jedenus AOD (IUIIouaHbIN
BapuaHT) rnuko3mwi-HMM-1 pexomenayercs B go3ax: 100 mr/kr 1 pa3z, 50 mr/kr 2
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pasa, 30 mr/kr 3 paza u 9 mr/kr exxeaneBHo B TeueHue 10 gueit (ITatent KP Ne
1129). Hcmomp3yercs B  yd4eOHOM Mpolecce HM  IKCIEPUMEHTAIbHBIX
uccienoBanusax mo paspadorke [10 cpencts.

. I'mukosmn-HMM-1  MoOxker cTaThb NEpPCHEKTUBHBIM  IPOTHUBOOITYXOJIEBBIM
JICKapCTBEHHBIM  TIpEnapaTtoM, TIOCJIe TMPOBENCHUS HEOOXOJUMBIX ITAloB
KJIIMHUYECKUX UCCIIeIOBAHUN.
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Y. KamunoOexoBanbin 14.03.06 — papmako/iorus, KIHMHUKAJIBIK (papMaKoJI0rus
aJUCTUIH OOIOHYA MeJUIMHA MJIMMACPHMHHMH [JOKTOPY WJIMMHH JapaskacbIHA
TajJankepankke «Pakka kapumbl KaHbl TJIMKO3WJI-HUTPO30OMeTHJIMO4YeBHHA-1
AApbICBIH TY3YY» aTTYy AUCCEPTALUACHIHBIH

KOPYTYHAYCY

Heru3rm ce3gep: I[IMIIMK OOpyJiapblHAa  Kapiibl rauko3wi-HMM-1
cyOcTaHIUACHI, (DapMaKOJOTHUSIIBIK KacUETTEpH, LUKIopochamMu AapbiCbl MEHEH
CaJIBIIITHIPYY.

HN3uianeenyn 00bLEeKTHCH. rikosmi-HMM-1 CyOCTaHIIUACHI,
CANBIIITHIPYYYy Japbl - IKIodochamMuy, TaxpbliOagarsl >kaHbiOapiap, 2
BAPUAHTTYY ACILIUT IIUIIUATH Oap 00pyJyy KaHbIOapiap.

N3ungeenyH npeaMeTu: rko3un-HMM-1 CyOCTaHITUSICBIHBIH

(bapMakoNIOTUsIIBIK KACHETUH KaHAa ©3reue IIUIIUKKE Kapiibl aKTHBAYYJIYTYH
W3UI06.

M3un1eeHyH makcarthl: aHbl paKKa Kaplibl TEpPC Taacupu TOMOH
cyOcTaHIus rko3wT-HMM-11u ’Kacoo ’KaHa KJIMHUKara YEeHHUHKHU
(bapMaKoIOTUsICHIH, TEPC TAACUPHUH WIIMMHIA U3WIICTT HETU3/100.

M3nia100HYH BIKMaJIApbl: JKaIIIbl TApBIXbIM, WIMMHNW, KOPKOM KOJJIOHYY,
Power Point, Microsoft Office Excel nporpammainapbl, 6TKeH jkaHa a3bIPKbI yUypAy
KaMThITaH  (papMaKoIOTHsUTBIK-TOKCUKOJIOTHSIJIBIK,  J1a0OpaTOpAYK  KIWHUKAJBIK,
OMOXUMUSIITBIK TECKEN-TEPUILITHPYY, OMOXUMUSIIBIK, UMMYHOJIOT USUIBIK,
AKCIIEPUMEHTAIIBIK, AHATOMUSITBIK-MOP()OTOT USITBIK, LUTOJIOTUSLITBIK,
(hapMaKOKUHETUKAJIBIK, CTATUCTUKAJIBIK bIKMaJap.

Hatpliizkanapbl KaHa aJapAblH KAHBUIBITBI: IIUIIUK OOpYyJIapbhblHA KapIilbl
9H Taacupayy riauko3mi-HMM-1 cyOcTaHIusChl UIITETUI YBIKTHI.

bupunun xo0ny QuU3MKaIbIK, XUMUSMIIBIK, KIMHUKAra 4eWWHKU W3UII06J10p
TeKmepwiau;, cyoctanuus mMKo3wI-HMM-1aun —dapmakogorusuiblk — KacueTu
KaHblOapiapra W3WIAEHAW; CHeUu(PUKaIbIK KaHa  CHEIU(PUKAIBIK 3MeC Tepe
TaaCUPUHUH TapaMeTpiaepu TaObUIIbI; hapMaKOKHHETHKACKH TeKmupuiaau. HMMuaun
TYYHAYJApPhIHBIH UUUHEH TEPC TaaCUpH a3 JICHIDIAJJIETH CYOCTaHIUs TaObIIbI, all
KaHbl paka Kapiibl JapblHbI >KacOOJ0 HEru3 Oo0yio anar;  ODPJIUXTHH acIUT
IIUIITUTUHUH KOII BApUAHTHI 0ap skaHbIOapaapasl riauko3mwi-HMM-1 MmeneH napbuioo
BIKMAChl KOPCOTKOHIOW, CYOCTAHITUS KOTOPKY IIUIMTUKKE KAPIIThl aKTUBIYYITYKKO 33,
XKallooHy 175 KyHre y3aprar, J€HKONEHUSHbI aia KbUIOalT, TAaH00 XKaHa remMaro-
sHIIe(paNIIBIK TOCKOOJIJIOH OTYY KacueTune 33. ['nmuko3un-HMM-1 meneH “OpiauxTuH
aCIUT MIWIIMTUHUH Japbuioo bikMackl Ha 31.12.2008 >x. Ne 1129 KP marenTtu
AJIbIHTaH.

Yeiipocy: callaMaTTBIKTBl CaKTOO, 0A3UCTUK, KIMHUKAIBIK (papMaKoIorusia,
OHKOJIOTHA1a, (papmarusga, Xumusaa, ouonorusaa, meaunuHaibik JKOXKaa.
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PE3IOME
pucceprauun KamunoOexkoBoit Y. «Pa3padoTka HOBOIo NPOTHBOOILYXO0JICBOI'O
JIEKAPCTBEHHOI0  Mpenapara  IJMKO3WJI-HUTPO30OMeTWIMO4YeBHHAa-1»  Ha
COMCKAHME Y4YCeHOH CTeNmeHH JAOKTOpa MEJUIMHCKMX HAYK M0 CHEeHHaTbHOCTH
14.03.06 — ¢papmaxosiorus, KJIMHHYECKas (papMaKOJIOTUsi

KiroueBble cioBa: mpoTUBOOMyXoyieBas cyoOcTaHmus Tmko3mwi-HMM-1,
(apmakonoruueckrue CBOMCTBA, CpaBHEHUE C pernapaToM — HukiIodochamu.

O0bekTHl HccaegoBaHMsA: cyOcranius riauko3wi-HMM-1, mnpenapat
cpaBHeHUs - nukiodochamua, sKCIEPUMEHTATbHBIE >XWBOTHBIE M IKUBOTHBIE-
omyxosieHocurenu ¢ AOD.

I[Ipeamer mcciaenoBaHusA: wu3ydeHUe (PapMakoIOTMUECKUX CBOWCTB U
cnenuduyeckoit [10 akruBHOCTH cyOcTaHMu ruko3wi-HMM-1,

Heap wucciaenoBaHusi: HayyHoe OOOCHOBaHHME  pPa3pabOTKH  HOBOM
uuroctatndeckoi [0 cyOcTaHIIMM CO CHMXKEHHBIM IMOTEHIIMAJIOM TOKCUYHOCTH B
rpynne npou3BoaHblx HMM u nokiamHuyeckoe uccienoBaHue (HapMakojIorud U
TOKCHKOJIOTUH OPUTHHAIBHOM cyOcTaHIuu rimko3ua-HMM-1.

MeToanbl HCCJICJOBAHUSA 00IIEeNCTOPUICCKH, HCCIEN0BAaTECILCKUH,
rpadudeckuii, (PpU3NKO-XMMHUYECKUE, DKCIEPUMEHTaIbHbIE, (HapMaKOIOTUIECKHE,
KJIIMHUKO-J1a0opaTopHble, OMOXUMHUYECKHE, MOP(OTOTMUECKNEe U CTAaTUCTHUYECKUE C
npuMenennem nporpamm Microsoft Office Excel, Power Point.

IMosryyeHHbIe pe3ybTaThl M UX HOBH3HA: Pa3pabOTaHO BHICOKOAKTUBHOE
I[IO cpeactBo r1iuko3wn-HMM-1; BhnepBbie nNpoBeAeHBl (HU3HKO-XUMHYECKHE,
JOKJIMHUYECKUE  MCCIICIOBaHUS;  U3y4YeHbl  (apMaKoJOTMYECKHE  CBOWCTBA
cyocraniuu  rauko3wia-HMM-1  Ha  KUBOTHBIX; YCTAHOBJICHBI — TapaMETpPhI
criennupuIecKon u HecrenmupuIecKou TOKCUYHOCTH; HcclieIoBaHa
dapmakokuaernka. Cpemu mnpousBogueix HMM  Halimena cyOcTaHIiust ¢
MUHHUMAaJIbHBIM YPOBHEM TOKCHYHOCTHU, KOTOPask MOXKET CIY>KUTh B KAYECTBE OCHOBBI
st coznanus HoBoro 1O mpenapara; ycranosieHo 110 npeiictBue rimko3wi-HMM-
1, mpeBocxondiiee MO aKTUBHOCTU Tpemnapar cpaBHeHus. Croco0 neuenus AOD
aCIIMTHOTO M TOJIKO)KHOTO BapUAHTOB Yy OIIYXOJICHOCUTENIEH C NPUMEHEHHEM
cyocraniuu riauko3mwi-HMM-1 nokazan, uto cyoctanuus obnanaer Beicokoi [TOA -
93 u 97%, YIIXK - 175 nHeit, He BBI3BIBACT JICHKOICHHIO, 00Ja1aeT N30MpaTeIbHbIMU
CBOMCTBaMU U MpOHHKarouieil cocobHocThio yepe3 ['0Ob, momyden Ilatent KP nHa
nzooperenne Ne 1129 or 31.12.2008 r. «Cnoco0 sneuenus AOD» ¢ UCHOIb30BAHUEM
riuko3mi-HMM-1.

O0sacTh NpUMeHeHMs: 3/IpaBOOXpaHEHWe, Oa3ucHas, KIMHUYECKas
dbapmakonorusi, OHKoJorus, (apmanus, XuMusi, OWOIOTUs, TPH OOyUYCHUU
OakanaaBpoOB, MAarucTpoB B MeAHIIMHCKUX BY 3ax.
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SUMMARY
of the Doctor of Medicine thesis by Kamchibekova Ch. “The development of a
new antitumor medicine of glikozyl-nitrozomethylurea-1” in a specialty
14.03.06 — pharmacology, clinical pharmacology

Keywords: antitumor substance of glycozil-NMM-1, pharmacological
properties, comparison with a preparation of cyclophosphamide.

Objects of research: substance of glycozil-NMM-1; a preparation of
cyclophosphamide, experimental animals with tumors.

Subject of research: study of pharmacological properties and specific
antitumor activity of substance of glycozil-NMM-1.

Purpose of research: science developing of a new antitumor substance of
glycozil-NMM-1 with lower potential toxicity in the group of derivatives NMM and
up to clinical research of pharmacology and toxicology of origin substance of
glycozil-NMM-1.

Research of methods: common hysterical, researches, graphical, application
of programm Microsoft Office Excel, Power Point et al., physical, chemical,
experimental, pharmacological, clinical laboratory, biochemical, morphological,
statistical.

Obtained results and their novelty: It was developed highly active antitumor
medical product of glycozil-NMM-1.

For the first time were lead preclinical, physical, chemical, established
parameters of pharmacological activity of substance glycozil-NMM-1 on the animals
and toxically parameters specific and non specific, was studied pharmacorinetical
properties. Among these derivatives of NMM was opend the substance glycozil-
NMM-1 with minimal degree of toxicity. The original substance from grope of
derivatives of NMM was based in quality of basis for the creation of a new
substance preparation; was established a substance glycozil-NMM-1 with antitumor
therapeutic action, wich is more active then a preparation for comparison. It was
studied specific antitumor of activity on the animals with tumors of Erich (double
variant) in the comparison preparation; It was established, that a substance possesses
antitumor activity 93 and 97%, reduces volume of the tumor, brakes its growth and
causes lengthening expectancy of a life at the animals on 175 days, is not causes
leucopenia, possesses selective and penetration properties thru GEB. It was obtained
the Patent of KR on invention Ne 1129 at 31.12.2008 «Cmoco6 nedenus AOD» with
using of the glycozil-NMM-1.

Scope: Heals, basic, clinical pharmacology, oncology, pharmacy, chemistry,
biology at the studying of HMS.
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IPOTHUBOOMNYX0JIEBasi aKTUBHOCTh
CepJ€YHO-COCYIUCTas CUCTEMA
CKOPOCTb OCEJIaHHsI SPUTPOLIUTOB
CpeIHsis MPOJOJKUTENbHOCTD KU3HU
TOPMOXKEHUE POCTa OMYXOJIN
YJIMHEHUE TTPOIOKUTEIbHOCTU KU3HU
XUMUOTEpANUs

XUMHOTEPANUA OIyXOJen

HCHTpAaJIbHaA HCPBHAA CUCTCMA
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